
IN1BRNATIONAL AFPUCA HON POBUSHBD UNDEE IBB PAIWI GOO^ TOEAlT (FCT) 



26 Mim iwr mmm 



CTO AtJplJCia^i^ {/fer l^^i COMMON^ 

' WEALTH SaBH OFIC AND lNl>USltlAL RESEARCH 

tot rmm.mmi mmogy. Immm^ kymm. Cmmbm, 
■ACT imt: (AU). THE STAl^ O?^ QUBSMSLAND seeing 
thro^igh Its D#ARlMeNT OF PRIMARY INDUSmmS 
[AU/AUj: C:oop$r3tH=^ Ee^ea3?di. Ce??ii^^ ibr Tfo^cral Ftot 
Fi:?bolc5$>jv l^niB^ry Mtss^rfes BtJlM.bg. 80 Am Stjxi«t, Bris^ 
tee. QLD COO (AUK TOE UNWERSHT OF QUS^fS. 
LAND { AU^Ai;]; Coo^r^tiv^ E^^arch Cen^JXj for mp^c^i 
mm Ps^obgy. L^^dii. QLD (Al;). Bl^HAU OF 
SUGAR EjCFEK^MlSNT S^FATiOJ^S fAU/AlJj- Coopei^^ 

Ro^Kk i«d.3<»:c5apEh\ QI>D (AU)s QUBBHSlAt^D 

Rt^.&sch. Cmtm: fc>r Tropical fhm l*atholm>Y, 2 Ckon>e 
Stt^i. Bds^am, QLD 4?00 iAU). KAmOLlBKB XMP 




W0 9MjQ#a 



s (for as mtyh SCHBNK. Fe&r, 
4105 {AU). SAQl lMzl6 rHU/BB|; WswsdJiJmi 27/12, 

zom Rsii; Gcoj-g lAWAUl; it Hy^s omcm 

crijTu OLO 455e^ (A0}. GEERIN^. At^frew, p;5>^kl Wmiso) 

(AU>. :^kM^CHAEL, L««. Atm- fAU/AlI|; 44 Atolda 
S^^-tet. Ij=doo?oopilly. Qt,D 40??§ (AIJ). THCJMAS. Jdm, 
Edwm [AU^AIQ- 559 Ml. O^^sby RoM. Ajj^i^^j. QLD 
4^)70 (AU). OKOF. Christepbej", Pet#r, Lesljs fAU/AIJj; 
3 C^^mj?^^^^ S^^^t, %e OLD 4061 (AU). MXIOTT, 

QLD 4066 (AU). 

m) AgesKtt CULLED a^ C04 Li&veM2/240 QiJ^m S.tj^ftet, 
<^.D 4000 CAIOV 



<§1) 



BY. CA 



AL. AM, AT. AU AZ. BA. BB, BO. BR> 

... , CA. CH, CK, C^s DE. DK, EH,. BS, Fl, OB. OB, 

OH. CM, Gw. mi ir>. m m. m: m ^K kz. 
xa LK. Ls. i;n lu. lv, md. mo. mk, mi, mw. 

M>L NO. NZ. I>t> FT- WCk Ml SD. SB. S<L SK. SL. 

Ti. TM. UA, uo/us;uz. ynv txj. zw. akipg 

patet LS>. MW. S0, SZ, UG, ZW>. Bur^s^^ 

mstss^t (AM, AZ, BY, KXL KZ, MD. Ell. TJ, IM), Buj-opasri 
kt^^t (AT, BB, CH. CY. DE, D§C, ES. R ER. OS. OR, 

IE. in m^. kl ft sm. (5Aj^r p^t^j^ (bf, m 

CQ, Ck CM/DA, aK. ML, MR.m SK, m/lX?) 



(M) mu^: PLANT ANI3 VHAL PEOMC5TERS 
CS7 : 



sail fa?th«? p?om^l ^-e. s i^^et^M of <>?cpmsmg m 



of A^mrsiiaji 



■to coi^r hj^h^%vel 




tek5;5v?nis«^ froim cxihir&j'Ji Mysore, 
linked IQ a 































































Ail 








m 












OS 
























TO 
















:n 












tm 




















m 












mvi 


rr 




El 




is 


























m 
































Csjj^-ii: Aii:iy^ft 














C0 
















€B 








m 








O.: 








m 








CM- 
















CN 








rr 
































M) 








im 




u 




m 






















m 

















1 - 
FI^T AJ^D ME^^ PROMOTERS - 
llSCi#iICAI< FIELD 

Tliis mv^niion relates to pimt and vinsJ j>mH^tm that cojsfer Kg|i Isvd g^n^ £cs:pr^s503^ oi> 

m a cemin tissue aj^id m a i:e?tain m^. Ij^ panicular, the mvmtion n^l^^ss to pr^j^^ers isokts^^^;^^ 

Gametic i?npiiis^ri;^g of pl^ms has pr^^ to an alt^eniative fer pl^^^ br^^j^^mg ssi^ for 

a val^iaMe UxCfor bidtegjcal. r^^s^i. Plmt %m^k. mm^M^ m. tb^ cdteter te^I of 

trsxi$&r procures ^et^ I^<^ Xk^h^&Im^, F^sk 1M4. |p. 112419). The: genetic 

15 pfomfesre^ ana s^om^tot^ l^^ mai^etly or directs ete0ms;d witsj the ^nh:ss5<^^ 

gxpmsis55^ a5K3^ x^^ of g^e^. Ml iW^t>lm\ i^^^ this is tte rf>0s<?^ of a ttsitafelp pKsiiotqr 

tlii^: r^sui^s m th^e fej?t5d ]^e, te^stibs^ aa4 tM^e of e^rc^s^im In th^ m^^grity of ^Imtia^s of 

26 ?^s;tsmc§ or tQkmscs ^^^i pla0t4n^cii?% vims^, bac^tesia, fis^sgi or nm%Mc4^t, i0 mtmn 
vm^^ hmUmms^ t^:> obtain s^is^e^s ag^^ b^icides, li^a^y ixji^^ seJecjabfe 

marker r^ggs:ts,. to <^3^am J^sistassce aga^sst libs^top <fcaugbt, Sc^t =^14? ^ ansi^K>bsci 

poM &rv^tibejf life 6r dfe^ss resi^mc^ 

the toetiM a^id t5«^ of ^aimi^^o^ liave te^i ^diod ^^tssmv^y 

53^4 ptes. In mo$t cases ri?pc^ifer fsmss sueh as i^y^ j^^^^^ f^i^s^ enc€?(3ii>g lor p-^^iicurosikJase 
30 iGOS;; jA^ ^t -^L SMBB J^ 3^91-3^ []987]) or gen^ ^j^odmg ^mbocymm^^p^^ or 

assay ps^mq^T m^tivtt^ in ttmmm or ^at>le mpft^sisim sj^^fi^i^. Fsmjoi^s^ dedv«?d fern 
mosiocot sp^i^ oto^om^W^^ a rg^lai^^ of 

m 3t<^tecf^rmiQgy 5. 151-162 Hi^^fy TSS^^i^^^^^ 



Severn prm?^ot^rs k transga^c^ mo^^ocots, isv^j?^ tho^igh them Jio jsbj&ofme specifjcm;, Thes<? mckde 
yglit-^SKfaicibfe ImHp^tMc ptotmtm, m^^m:iBc promc?ters?> ni^dsteii-sp^^llc prot^^otcsrs:, 

pTomoi^n md cmststtJtive psx^^^pt^fs^ WMim isKsn^icot ^ dieot pla?;?is k fess fessn ^howt that 
5 prdsTJoters ^ssnvtad from gpeciesj o£ tto saBxe gmia^ ?^^{ Ifes; or ss^tilar hv^ily reg^iki^j 

Fpf jti<^5y p^rpm^s iii plmt gei^^ic ^ngfe^ningv a Mrox^$ mmiy wrm%t:Mvc promoter is 
r^psre4 W, ^m\m s^ftmmt ^^pr^%im dixoiighmit tise pisnt. Sevciraf stra:5g ^i^rly osnstit^tiv^ 

1:0 om^lsflo^&r mo^ssic vfe^ * s«e US p<^e?sits Bo. 5352,805, No. 5,164^31:6, No. 5J9&52<, No. 
5,322,93$ md No , 5,359,142). BoVs^^sf^ having n^om thati os^e rxe^i>^ ^or^sti^^^^ am 
ya y psJ^ful so\'€rsil difes?5-t g!Sii<3S tmd m fee e>g>$^g;^^: b plsmts (g^ie p^xjsxuidSH?) . it has b'^i 
Ir^quentiy obsesi^ fe^^ sil(=siGjng oceMS fe ptos: ir^sibm^ed wkl) sevefHl ^i^s th^^t each 
rs^lat^d by the pfos^tc?^' i^m^^ Froc. Natl Am4 Set USA 91, 3490-3496 | I^^M]; Fis^negan 

15 M^mxof, Bw/rechmidgy 12, Mst^e in MoL Gm. Gemt 244. 219-229 

n994|:; Pai^ aL 7WFi^m J<mm^ 9, im-iM n996Jl Tim profelesifi b thougfei to i?e c^sjs^^d im 
h<mtimy-hms^4 ^mmc kitetffer^ioe asid cas^ ig^.^s(ied rising drffbr^snt pmmotars; for ge^^^s 

SUMMMW OF Tlrffi jMVe^TION 
:2Q W m ^iti oi^^bl &e prssssiiJt inv^iosi to p^e^ds promden? ef>er^ive in plant ^liidi can be 

or mom of tligt de^cdbed pros^otcrs -op^^mtiv^ly lmfe?ci; to^ :DMA. .<^c<xi^g;:m KM A m$/mpQlyp^i^.- 

25 plant "cpU^ .-said prornoter c<m-ipdi?mg: 

I) isoted DMA from a feads^svsms ha^ng a s^ecpmce a$ d^sffe^d • by ' SEQ . ID KG: SBQ 
ID HO: 2 or SEQ ID NO; 3 , 

2} DNA w^cli k a viral Isomofepe or a plant gs3iomo-d<inv<^ vampt of tl:j:e DNA 

.30. 3) a projyiat^^f-activ^ |X5Ttian of tl-e isolst^x! DNA of (1) or (2); 

4) isolaiad ONA ^^'Mcii liybndlses under stririgejit coiidkiojss to tii^ DMA of (1) or C2) ■ or 

5 ) a proinoter-isct portion of fee isolated ON A of (4), 

AcoojxIiBg to a :?^^cot^d t^mbocSimcsjit of tbo ij):veJitiaE, tl^r^ is pmvids^d a E^MA constmot 
cQm|>nsu5g at ]<^ast osie gm^j havo^ at le^^i mm promoter aeoOT^dir^ to tlijs embodime^jt 



A^ocrdpg to a ttifrd msl^pdimem of tlsa inv^ioi, Itee is provided ^ DHA sonstmo: 
1 ) ?i first hBYm$ at om pmmm mcmMg to tl^^ ln?t embodsTROJit Qp^jrativeiy 

c>S|>r«5^ion pmduct of $ajd s<^^^^^ gex^ opdis^ sssquence n^od^tetes of the exp5x?^$fejn 

of said fi m gem cc>dmg s^jq^jmc^, 

Aci^prdmg W a fourth ^iK^inBalt iIk^ feasyo% tep is pro^id^d a. m^^fes:^ o^n^^s^ a 
l^n^dis^sr isi a j&i5t c6% mm rm^h<^^ <^^ a DNA eonistm^t a:ceonJing to t1i<? ^sc^s^d 

iO mbodsiwm or asi RNA tttiiiscrii:^ of said coastmct into of a ptesit:. vvh<?s'€sm said 0NA Qcn^tn^jet 
m PMA tmmcnpt md\n$ Mqim^^^ m mld prodmt 

gssjome of saM plant ^ DMA q^a^md a^scprdij^g to the ,se^md cmhodim?:Jnt or the itiird 

15 Accc>r<fe^g to a si?£tli em'tedjm^ thsj?« is: providesd a plaint, pkm &iw or 

r?g|5^roduc|iv<^ ma^^ a plasst, \«»%^relii said pla^nt^ pMnt tm^^'^ or r^E^pdiJctivg snal^^dsti e 

Figyr:^; 1 ips^ms pmsw^$f<qK?si^r g^m mmu^^ts cmripmm^ pmmom T«g?0E^s fom the 
20 Apstr^Hsirs bf^^arxa-infeiylijig bsdjiavlaiS; bolai^ ItOst^ 0i$l4w^ Mysore (My)^ Ca^^'6ndi??lKyps 
WilM^?¥^s (C v| aiKlOaldSag^r (Oo) m fesioB wife r^por^r (QVB or CI-FP).. 

Figures 2 to 5 depict tke results- of tran^^it pmmW adlv% ^siisg prosfoier-mpor^ 

amiJtr^5cts of Fig^js^ I . 

Fsguf<? 6is a comparsso^ of dlt&r?5m promotes- actMtbs midor tstassdardi^ed traiB^sait cioMm 
25 Figt^res 7 to 13 d^pi^ -^m^^ts of stable prc^Oisr acth'ky ^jssays ussng prcsm^i^f^r^ 

gm^ mmtmoj^ of Figisre L. 

Figiire 14 <jhowis a smii-^pantilath^e prdiTsoter corripa^nsm based on OFF prsduetic^i m 

Fk^iC? 15 sliDws a quantitative^ prmiot^sr activity' ooss^padsqii bcss^d on OUS prod^iction in 
30 different ti ssiss^ of tmrisg^s^io bm^a pia5;its 

Fig^ra^ 16 10 IS dqmlpyt^iivs prwiati?r algjmssnts in fes promc^ujo pMy, pO and pGo d$dv«>d 
fen the ^^ij^i^oes prss^iited.as-iSBQ' ID NO; I, SEQ ID N0: 2 :and SEQ ID NO-: 3, rsspeotkoh . 



BBST MODE Am MODES OF FERFORMIHG TliB IM¥ENT10N 

The fbllpwing abbr^^i^cm used ttoiigh thi§ spgdScation: 
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So that t§xT3E^3 qse?d throughout de^tnptiOJS will have a ckar sji)d e<>3ls:istent imaalDgj tite 

^^i^^BUi; Bsscilli&mi DMA ^ru^. 

or imty.not be: sif bsc<|^t3ittl5^^ i^ms feted, "mo. a:;.poi5fi:<^pt:ide 

CsoSSi^l^ A promoter, which is active in tb^.,mmot'^ ot m mi mpmmm , By 

use of ihs term n«;^i?1y coisititutH^ it is k^pS^^d that the pyomoter ^Ml be m mosi cm^ wmw m all 
typ^ of celte :diirmg- pte.. dsvoloi>mc^n> Mt tmy im miv^ at-a clif&rcjit irate in diiSsmat tvp^s ofc^ls 

25; dsirissjg ditTersM stages of p!« d^yal^nis^^t.. 

Homotog^^:. A.mcki^> acid s^umee- im^m orgmmi or vims? isolate that a.s<$^^#»^ 
idemity (homalq^^) of ©0%^^ 1 over yjijcfetjite O 38-2 I DS, 

SEQ ID NO: 2 ov^jr mdeotid^ 850^1322 f>f SEQ IB MO: 3 over i^^deoiides S59-^J297, ot parts 
t1i<?rsc^f that ax€ iosiger tlia^VlOO bp, aiid has sisfestamMlv the saij-je am^^tioii the DNA scqtience 

30 €orfe$p^£li5% to SEQ 10 NO: 1, SEQ ID MO: 2 or SEQ ID NO: 3 . Pi^ferafely, th^^ ho^^logise has 
xeq^imoe idmtiiy <:>f^ least 70%, or mo?^ prefcmbly, T5%. 

Brnx ^mm^^m^.. -:^^^^. ONA that is. pmmit m a pmr §mome a^d has .a soqucaos 
jdej5£ii>^ a^mo^ogy) of ^>0% or mos^j with th^ s^moe of SEQ 10 HO: I (jitjcl^ides I53$-2I 05), 
SEQ ID MO: 2 (md^joddes t504322) or SEQ ID NO: 3 feyckotides S59^ 1297), or patts tl^a esf tim 

3.5 mlm$Qr tliss^x 200 bp, Fs-^fferabfy, the plm- gmom^^tmmi \mmt Im a §©<|u^sxc$..s4mt%' of at k^t 



70%, or more pre.i'baMy, 75%. 

Bmrngten A DNA sequea^^e fisnlking fee ccK&ig sequence? of a gen^ at th^s 5' e^^d tls^reof wmch 

5 The Biac^mml Jamml 2!^:345«r373 (1 984); V^rcmt3^^% m ths? ^x^jsiplsg gi^ven in 
wdght/v^lumg (sv/^) ursl«ss otHesr^se stated. 

WUIiasiia and 0oldpng<^. 

W Tnescs protnotersj as well homdogues from bani^ii^-^^ux&ctisig b^c&^ svinss^ aj)4 piarst gesrane- 

derived varimSj used ss^^tsjly s<5sribinatiisii in ccr^unmm with s^prc^pruite c;odix^ 

fed. 

ISNA op^^prisii^g ^e th ac^ponlmg to th(^. hwmiiosi e^m be ol)mBsd by doling viml 

15 DMA l:rom the geiTxOme of i>£icbi^vii^s§?s, sisch th^ Austraiiaii banaiia-i5isfeoU$3tg l^idiitt^^ir^^ jidateg 
Irom c^ultiyar^ l^^ort/Wyiiams and GoldSiigsr: Ba^^ssavims DN^^ isolated feom isifectsd Asmralian 
baiitana pi^ts («i^sltiysu^ Mysom^ WilMssms and QolillJi^^r) cais b« frsgmeirst^d witih tesstnctiai 
easymes a^d fe^nent^ £^1 b§ s^bcloiiod imo plMm^^ multiplied m a lto^ c;^!! sudi 

Bsd^^Hchfa m>it Ak^xmtiyxi^s iim^ propter se^qisenc:^ caii l>e g^serat^d ^ direct ixshTs^emse 
20 reactiosv (?CR) a^jspliilcaibji of gmoHiic ON A. irpqtjis-ed primi^rs cm be de^ ig^kd from tfe. 

ssj<|i£^jKc dat^ of SEQ ID NO: U SEQ II> KO: 2 as^d SEQ il> NO: 3. Yet te^tl^csr ts^thixi of 
pr<^u^ji5g pro^iiot^^r^ Ija^ ID M>: I, SEQ IP NO: 2 s^id 

SEQ ID NO: 3 is % DNA syntfes^k. lls^s is pasticulariy^ portis^^ 
larger jiros^^T ^e^^u^^co k felred where digmuokotsdos of 10 to 100 nudeotide^? eat^ be 
25 eonv^i^femhr sp^th^jslsed: Gomplc^j^tary oMgos3ioole^^ can also ayntetsse<i toibm a ctauljfe- 

As micated abov«, fee feventicm co^^prij^ss rm mfy momm^ hmm ^ sequence of SEQ IB 
NO: L SBQ il> NO: 2 or SEQ m 1^0: 3 bui s^lso hon^ogiie^ irom ba^m^^ bad::^avimsss and 

pkni g5m>?^>eKlgrived vsirfents Ce g. of pfcit g^^oa^-ssit^rat^ bMnavirusos or retrotrimspo^onsrof 

3a th€ SEQ IS NO: L SEQ ID NO; 2 m SEQ 10NO: 3 sequer^^os./ll^?^ mv^mlo^i &rfcr mol^^d^s DNAs 
\^hjcii %bnclis« w^th rn^A Do^Bpnsim nijciac^tid^ 15BS-21()S, auctetid^s S50' I3S2 or mii^leorides 
SSf "1297 of SEQ ID NO: 1, SEQ ID iMO: 2 m SEQ 1I> 3. nj^pmi^^ely. ii^xd^r sir-iiigesit 
coxiditimis. l&mologu<;s5 m^d pi^mt ge^iome-dmv^^ hav^ identity with t& D>^A se^^is^ric^s 

of SEQ IDMO: ! fouoi«otidos I53§^2i0S) or SEQ ID N0: 2 puclx^otides ^50^1322) or SBQ ID MO: 

35 3 (j^iideotidets S59-^129?) £ia low ^feout 60%. IM sMBgmt oondsttes ujider wfeids a pmmo^er 
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sceoming to tki im^simkm wiOJijIsridise V5^^ tb^? 0NA sequence of SEQ ID NO: 1 (i^ic^kotjdas 153i- 
2 105) SEQ ID NO: 2 Ci^ud^ti<ks 830^1322) SEQ IB NO; 3 (pmlmtidm S59^ ]29?) ca^j be 

5 Wash tes^pi^n^irc* - 65 *C 

Nuitiber of svj^hs^ - 

Pmfen^d piw^r-asiive port^^^ of prom^^ter s^uenoe^ of the ii«i^tS0sv si^ is^d^des? tS3g~ 
2105 of SEQ m NO: 1, tmefcotictes 150-1322 of SEQ II> NO: 2, a^?d jiueteMdes 859-- 1297 rf SEQ 
10 m NO: 3> Ev^n itsor^ p^referrM ^ nucleotides 1806^2101 SEQ ID NO; 1, xs^ickoiiiies 10^34322 of 
SEQ JD KG: 2, ami nuctec^lde^ 9m-i297 of SBQ ID NO: 3, 

DMA OTHstmcts acco^Jmg to the sc^nd assd tisfrd mibodimmts cm mdudc xnom thm onp 
promoter qp^ra^vgjiy-lidcod to ^ ceding sis^mco. Th^e addkionai prxiit^^^ j^ai? be 
prc^mot^^rs, derivative of tise mm^ promot^x, or hmmoiogpm pmnioi^ts. In a4dMo«, opemtiyely 

in th<j QNA constructs of l3:ste secoM ^nd felrd^boc^sii^entiSv the cadis^g ges^u^iic© to which tfee 

Fiboajyn^s csr as a ^tnsctupl cQssg>osxes>t, or h o^islaM into a p<2]y|>cptioe v^^^ich fe^cl^ons 
ossyme, a ^r^sctv^rai cOTjx^^M or Jm^ some o^icr pisysiolDgical eSfect Tls& ^^odis^ ^sqiKn^es can 
20 etjcode snore osi^s RNA or 5?i«>re ti^ii one polvgesptids^. Funhei^of^s tk^ ccdmg regfesi casi cn^sode 
z\ mmbkmtmn of at ka^t Qm IKA and feast o3^ poK^>«s^tys^^^ BkiSinpkB of ti^n^sgem |m)ducm 
which cas ba i3se&ily ?K|>ns^ pr^^not^rs ^^c^xlistg to tkj invoistiors asti 

pro^uc^ 1i:s^t Mp: 

1 ) to obtaij^ clfegiase ^es^^Kie or tolsranc^; agatrssi plaM-isiCfectis^ vinissss, b^ctsjrss. fejsi^ or 

2) to obtairs ts^q^ • v^^mt hmbiv^rcs, 

3) to obtain resbl^^icc against herfefeite, tevy or sete^fefe omrker rsagms,: 

4) lo coribr r^i$?t^nc«^ sagmn^t abiotic • (eg, idmu|^5t, salt, cold, amssroMe cpndkios^s), 

5) Jo coxdiKl ftsnctioaal analyses of gejie^ and ges^ prodixcts for res^^rch, 

30 6) to csijfer silmcing or orilm^scemem M g^tim aad gsi^ pn?duci3 (jisodrjIaiiOn of gene 

7) to moc^ify tie oomposit^o^i of macromoleoales a>d secoixda^y melal>oUts^ (e.g, xo mm^ 
mimkyml value or to ate stmotijrai ooyt^positiojiK 
to modi^^ plani dsjvebpm^?nt, or 
3.5 !)) tQimprov<? truit or omp quality (e.g. po^:: .harvest- shelf 11^. or .(Mm^. mmtrnm^. 
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■Wi'lh. mS^tmm-4<>' the. -tfeird <?3)ibodimmt of sm^mioR, the:fet: gpm. ot tht: 0MA cojisimci 
mchi4$s ail'.'&e vssia?dc«5S-.ai54 options of &e :.ge3^i oompmmg. tbe OI^A .ccmtmct M th^ %mond 

i) compfeims or gsifes^sc^ tfc« gflfect of tfe ssxpm?$jm pro&ct of the iirst go^s 

M mo^t^m activity &a g?s^e prnx^M^ 

Tl>ese pptms iiM0Vf a tt^lmion oT^m a^pf essios^ fey &)&ags: of second gej^e th«j 
^i?mg mediated by the pTOs:noterCs) <:^ the ilfsi j»- 

10 e^dls with gmeticaSly mgi5?«er«<i ges5om*5s 'mciudmg the ON A e?>mtrucU df the soocM ami third 
^iifeodiitierits. TIj^s^? BKA s^mtrus^is cm s^bo odcnprise n?a>n^tbki^t v^rsi sequences with one or rmm 
Qodmg s^p.mm^ of htoe^t thai ^itht^r smUym tmimmtW express m plasst edte, Aikmadv^h . RN A 
tras^seri|?ts cm be rnad^ Irom fii^ poBstnicts that can h^^ u$ed tot ixm^fmmumi cf plmt c^h. 

IS deseril>6d. for '^^miplt by Ssgi ^? al (Bto/TmM^oI&0y 13, [1995]), May 

iBfomcmohg^ 13, 1:1995]), Zhoi%«^^/..,.-^terP*}^5^rol, 110, 1097^1107 ri99§i). 

0NA sosmfuct:^ aca>rding to tte mvoitioa sr^ ^a^iE^geoi^sK^ ijns>i>du<::ed ssto tlse g^^siort^^? t>f 

iK^jib^xImem Mtl5 0N Arooat^ ttmgst^i or gold |?smoif e^sotxispora^ or poly^thyl^glycol {PBG)- 
20 m«:d3at:??d DNA tr^jsss&nmdoii of protoplasts; \'^ouan:V mbchasiic^l T>NA transfer 

tschnsgues. Trjms^mc pkmi cdls tb§ DNA c<:m§tn;?ct*5 of the m\^e:r4k?n can bt^ propag^tsid 

of th^ plaint, cai$ b«i^r^£sr@d fm:^s tte fe&l ^^g^jc k5<?wn .mefeds axsd conditions . 

FTO^iioters c^c<^r4mg to the mv^ntim cmi be x^sed m monpc^^lydonoiss ai?d dscotelydonbu'^ 
2S plants ^^11 as k gymm^spcn^^; mid F?^ e?can^fc, the pmmoters s?re active; m tlic felfcwin^ 
moi?<^<3^ sp^k^s^ sugBreaf>&, bst^am, mlbi^ sorghiJtn. Dkot spe<^ie^ m whicih pm^ji^^^fs^^^ 

mv<^sa€sti-.ai^: activg include tobam cm>H ^ip^ tm- Nis^(rma im^ihamim. Qymmsp^ md 
fbm spmm^ m vAmh p?QiTsot§rs according ta tlit- jny^tion are a^st^ radm^ piiif il:s:hbo5ie 

30 So that the i n vs^tio^ may be belter isridesstood, several aOB-ltmnrng examples. Mlo%v.. 

Ma^ipidsljon of OKA was camM out usii^g kBOv^^i meth<Kls. such, those described by 
Sainbrook i?r al. iMokcular Chmtg: a iMboram^y Mam<al, 2m Ed., CoM Sp7i5:$g Haxboiir 
LabDmt<?rY Prsss, Cold Spring Maxbaijr NY f 19S9j, the mtii^ <ionfsnt of wMch is incoiporaied berem 
35 by cro33-r^r«BQ^j) Seagmts as^d ofeer ; material- were dbl<$ii1fed: from., comm^dai sotirce^ or as 
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EXAMPLE I 
••Cfeimi^.0f . the, novel promoters 

5 Ctei^a group AAB) aj^d'^Bi^ms (i^kj*? g^map AAA) fem the Cm^^ for Wtet l^ks Agrkulmre, 
South iphn^toti^, Norffe Quee^iskj^C A^istmlia md <Mq&^^ (Mm^ ^mxp AAAB) frcmv a fidd 

Bsd^tavirus virions feom cultivar Mysore? isolate i?SHig a xiiodiiied P^^te^coi &r tfe 
ptmfk^ikM coco5i s^ilim sim>t baxlsiavmjs e( a/^ J. Gm. Virol 72, 17^SA7?,9 |I9$IJ). 
iO Lasninar Ms\i@ was tenogmi^^ by bim<lmg in 6 vohjmes of ^xttmion lu^tlfer (50 mM 

ttec>giy<:$rci 0 J% pdy^stbylene giyc:ol (PB0) 6QO0 a5>d 0.5% (vA?) celfeclast (Novo ludustrfe^). M 
additiosai 2^ volumes of ^tmctio^^ buiSr was added aiid tfi;© prepm-atloii sliakejj as: 100 rpm a? room 
t3CJnp<?rstyr$; Ssr 5 |x sikI m«ul?a^^ ov^^iglii^t 4*C, The h^nHsgsmii^^^ iiit?E^t?d through foip^ fe^s^ 

15 of ch€;<s?^lo& and &e fUtnite C:^-iuiTag^d at 3,950 tpm {3 MO x g) for 20 mm m tO^C m rni SW HS4 
(Soi vdO NsQ to Q 2 M and PEG 6000 to § 5% ad<fed to tise suijernatai^i which wsi^ 
stuTCd fbr IS rmi? asd tept ft^r 3 h room tesxio^atiJH^, 71:i§ PEO pn>cipte& was pellet by 
C0m:ri%atipn at 7,0Q0 rpm (10,000 x g) &r 20 m 1 Q^C in m SW HS4 rotor. Th^ p^lM was 
resuspmd^jd m 1/30 origijial mtioss volism^j of r^suspe^miosi bu^r (50 mM Nai^fePO^HPC^, pH 

20 64.:c<^liathimg M NaCi, % Na^SO:? md 5 inM EDJA). 'The mspmmQn was dsri&d by- 
dmtxi^gmm at SJ SO rprtr (i JDO x g) in ^ SS34 rotor (Ss^-vail), the supeniaianl renamed md iha 
pdkt agak j^sijspaidod in 1/30 otigmal mraclion votome of rssuspmsioj) bul&r Tfee mtnfcaalim 
r^j^^si^d, the sjtjpeni^tasi^ pooi«a tli« featp^lbtdfeoamed. Ceiite (2 g p^?r 30 g of startup 
ma£c?nai) was add^ to ttiSi supsrs^it^jj^t, jT!ix<?d ii^t^r^ is^^dsr g^i^tio s^v^t$o?5 through 0. Bi^ckr^er 

25 fejmd., l^aCl to 0.2 M ajsd PEG 6000 to 7% was ad^Jcd to the st^ and tl^e imM^^re tra^nsfen^ to a 
4 om os^Ms coli5H-m. cd^m:^ >^^^ a 2 cm diamote 30 ml swme, m>d was <?qxulib?ated 

witfc rm^spemioi^ buffer. S>e vims was ^lut^ inider g^stfe sijotion with &^.mpmm addmm .Qf ZS 
ml diqixm of m^spmskm humr <:mmmkm 5%, 3%, l% th«n 0% PEG 6000 Th^ dyat^ fror^^ OK^h 
st^^p com?ii^%§d at 6,950 rpm (7,000 x.g) tor 10 at lO^C m SA 600 rotor (Sorvali), 

30 ths st^p^mstet centrimg<?d at 50,000 rpiri (25,500 >i^ §) fbt Si) Mn m ^ lQlimior (B^ckmrn) Felte 
wsr^ ft:t>i5ip<?i5d^ in 100 50 jiiM ui-^oclmm oitxa^s byfjfer pH 7.0, iiliq^ot stai^^sd with eqt^ai 
volx^me of 2% potpsium ptepbotimgs^iMe iiegative s atd esxatumM by dec microsqopy ibr tho 
presence of virus. 

Vtos-oo£?^iB§ fmct^oiss ^vere pDol^ and layered aiid 10-40% s^croao daitsity gradie^x^s 
35 okms: boSfes' and oemfi&i^^d 35,000 jpm (16,500 ?a g) m ar^ SW 4! mor (Bs^ckmaji); Tho 
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gm<li<?ms w§re ^etionated mi ISCO &ac:donau>r moJiitormg afesorb^mce ai 254 and t<iliij^ 
0,5 ml kmiom. Fractix^s mi^r pmk% of ^mibmm we^r^ poofed, diluted in cstmt^ bisffer ajtd 
pelleted csntri%ati<?ji^ 53,6QO jpm x g) for 30 mm al 4C m a 75Ti rotor (BeclanM) 

Fdids were KTsuspesded m SO |il citiat^ biiffi^ m ul^m s^m^ m mmi volume of 2% 

ViRiS DNA w£s$ pr^jpars ming a total Bsdefc acid e^aractk^a ^^^hod (Lot ^ aL J. Gm. P^l- 

|>Bfeig;s)eripl: II SK r (Strsmgefe^) pns^kmsiy ci$t with ja^??HI assi 4^pfeos|>h0nlised, S^uejtces 
10 obtiimM thpm clones >vm^ im4 as tfie b^ssss fm tlis desi^ of ti:e primer L2$3S-fom<mi \=viiich 

m Bamm^^ndPiam^mfarR^sfstcmce toM^^ses and Pesi^^ pp. lOS-llS, 1 G£biry-i-d., 

Monmdfer, F?^xsc^, CIRAD/INIBAP, 1993) fbr ICR sm|>lificatk^^ seqi^^^ssces; of the pnmers 
follow. 

5*-€GG ACK3 A/%T AAA CAC SAT TAT CAG m3* 

5^<:ac ccc CC3G G{A/e)cCfiD wm(mmmr}Gcr crq ata cca^3^ 

Tfe FCH HsMure <ccmmmmg 23 i^a 10 x ?CE b^fe (C5ib<x> BELL 0.625 p.! 50 B:iM MgOs 

0:2 ^4 Ta:q mA polym^se (Qibm BRL), 16.55 m> md I 0.of& l'2QQ mmmoS purified 
to^t^sms DNA) ixss^afeats^d ssi a Hybrid OsmiiO^^e 'O^mnocycte (Str^mpj^ with 

pr^^tammtog ossjsdiib^ (pm 2 mn; 35: cyd^s of 0:5 mm, m^C 9,5 mia 72^C 2 vrm) 
acmxdmg t<j the ii^apis&cnn^sir'g instractJ05i§. Aft^r «&ctraphc<r§tk^ $«;parat^<:>23 fk>m cdier FCR 
25 ptod^cr$, a 2 kb pro^aot was $abd^o«^ mu? i>eE-Scrfet SK^^ (Strmsgssn^) iicco^dis^ to the 
maj^jfecturers^ iHStruciojts. TMs cloths was:^^^ |£:ilBSV2, 

i^sij^g a modified smgiirsca^^ method of T^xls^wst ai.. PhnrD^seme SO, 

590-592 (1^^96). Lamimr tbsi^e was gt^^^ nquid njtmgsn. 

30 Two vDl^^mes of nimj|)5^ <>xtr^tiori bullbr (0 2 M Kil^P0<i/K2li?04, pB 7.0, co^Kammg IS mM 
EBTA, 2% FVF, 2% PSe 6D0O ^md 0 4% Na^SOx) w^^s acy^. After mi addidojmi gm^^ji^g, 
extmct was Sfecd thrm^gii &>y^ layers of ch^esocl0fe. T!^^ filtrate ^^^ax tbsjj cs^alrifij^ed at 7,000 jpm 
(10,006 x I $ mm at 4^^C m m SW HS4 rotor (Sorvaa) mi the sypcjn^amm cdkpted. To th^ 

sup5^mMa5?t, 5i 1/15 volume of 33% (v/v) 1 nt^Ji X^lOO wasMd^^vth^ su|>emats.ot brfefly shaken, fes 

35 xe?5tnibg«^d iisKJugh a 5 ml pad of 30% s^icross^ m 0.2 M mWQMMBQ4 bufe (pH 7 D) at 45,000 
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rpm (24,00 % g) 45 msn at 4^C m a 70Ti mtor Osjckm§n)> 'ITie pell^' wiss gajtly m$bsd with 
d^sdik^ water a^d ms^sprnded m 100 |^ of 0. i MKH2?04/K:2HF04 Imfe ^{^i 7.a), A 30 ml voIuttks 
of cMomlDTm was added tmmpmsmi, mmhtM^ hy mmmg tfee emulsim o&titrifeged at 
13,()0€ ?pm for 5 mm m ^. techtq|> miorofiige. Tbs^ supgm^^t ms mnoveci and S3i ali^oit sta^ix^: 

microscopy. 

(^t>H 9.6) at a coJKtesitsrtion of I s^t^^l After moubation :for 3 h (4 h Gt>klfis5ger isokte) at roon^ 
10 te^p^rat^^r^s ths? mbt^^' v^'ers w^hM by vortexing tln^ee times (two t?m€S for CJoIdtktgstr teoSsteJ wit^i 
FBST { 1:37 tm U^a, ^A mM n^W04 x.2 HiO, 1.4 mM KiisPO^, pH 1.4, conmmmg' 0A% 'frnmn 
20 (Sigtna)). After adaitsm of 25 pi of oonomtmlied v^ms sxtr^^ mbes ws^xe i^csuibsted for 3 h m 
mom tmip^mum (ovmsigk at 4^C fer Golifegaf isolate), tmn nmlm ihr^ tmt$ w|tl^ FBST ukI 
one lime witli: H^O vvHds was ^t^^ The d<^£mrate pnmers bi^^^^ isjidjisS 

15 (Lc^^jkb^ c^^d Olsz^wskv w«re u^ed tor PGR s^mpHfi^^tidn. ll^e ssqusiK^e of ba<^?s3 

S'-^AAT AOG G0C OSG ATCA/C/T) AT(A/C/T) AltA/C/T) GA(A/Q) AC(A/C/0^^^ 

20 b^d5m3 primer, 5 id 4 pM feadnaT prte?, 23 j^j 1 niM dNTPs, 2 pA Etegase? (Gibco BRi>) aisd 

25.5 p] ^50 % the Wiilian^s isolak. 2 J 10 x PGR buSfer (Oib^o BRL), 075 sxl SO mM 
MgCi;, 23 |J 4 pM badhsd primer, 2,S |xi 4 ^ badnaT priiissi, I 25 I mM dMTPs, 0 J 1 &q 
polymm^se (O&co BRL, 5 umts/ol) as^ 151 jil H^D fef the Ooldfppir mUtp) %q Hie iubg 

conMmisg the bmm?m>>p^pmre(l vkw isaslSoles, overlaid with 20 ^1 mimeral oil meubated in rm 

25 Hvbaid OmniOesi^ Th$rmm::>^sbr CStrar^^ssi^^) wtli fee prqgrastmtmg comlition,? (4 cycJe§ of 94^C 0.5 
mm, 37^e 0.5 »pn> T2^C 2 and 30 cj^cies of 0,5 miiv 0:5 snpv ?2^G 2 mm) accordmg 
to tb^:^ immuiactur^.^^ ia$tmatit^^^^^^ Aft^r d«trophar#c s«^|^A^rsiti<?n horn otbei* H-R prod^^cts, I -3kb 
prodiom were subelotied mto pCR2, 1 (feitrogm) a4«:ordi^g to the . mmufactiirm institicCioms, Th^e: 
were ^lasjml pCRBS VCv (Wiliisms isolate?) aBd pOl6F2 (Oo!Mng«ir isolate). 

30 Seqt5«5s?cing fim caniod out usi?^ pdnicrs aad pno)^r sit^^s presem in ibe v«joiors and later 

In Ihe obtaiiJ^d sequejKJe nsmg tte rS I^^m^inator Frm^ix (PRISM IteMv Reaction I^yeDeox^^ 
IsnmjMtor Cy^fe Seijuesicmg Kk, Applied Biosy$ten^s) ^^d Amomat^^d DNA Seqi^esicer (Applied 
:.Bfo$ygt<?m§i Full kngtb $^u<^5cejs of aH fee PCR obtsmad as^d idem^i^^ a$ 

ba^isjsmrus §eqi]em^« :usiug the A^isuali^ri National Geiio^i^o iMomm&m Sm^ice (ANOIS) psrogimi 

35 paj^kage, eon>pte sequeoees^o^ SEQ ID N^; L SEQ Ii) Np: 2 
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asic! SEQ IB HO'; 3 . All three seqi5$mes <^npri5Se si cc^mg region for imst of iJie b&^i^yims ORF 3 at 

(nucisotides §50-1322 aiid ?^59-1297, rmpmMydiy)rm Spends of the ?3M<od>isg r^im^ 

fet^jy as^vssd for prpm0ii^ sespignc^ elemm^ as will mmmm W<m in EXAMPi.B 5. 
5 EXAMPLE 2 

£QagMjj5tlm.€fc^im^mc genes 
S^vs^l ^josstmcts were m&de usi jig tbs s^bo^e described FCK: pswl^ssis as pr<>mc^£€i£s m feiee:^ 
mib j:§postsr gexibs cadi?3| €?ith^ <3US oi OFF as dsj^cfed m Figi??^ I . 

l>ObiGOS was m tht hmk fot ths constniaisa of pf©$mer-r eporter cassettes for pte of^U 

oomaiiis th« maize isfeiqukm pro^ i£hmt^^ StoL 1$, &J5^%9 {1992}; 

Gktktmmn and Qimii, Tramgm. Mm. 5, 213-218 the GOS reporter g«?R$ O'i^fsmi ^fal, 

EMBO J. 6^ 390 1 "3^0? [19$7^) aiicl tb^ Hi^alfe^ syj5lh^s<^ l^m^matss^ seqismx; from 

15 pMyCSUS ecntaiBs tte bsdjm^ism FCR fm^^i^gm frmi M>^ore CB^d:^T pnms^r at the; 3- mtX) 

imtead of the snd^e ijbicpnm |>r«2moter (Figure IB). It wsfs con^meted by ligstii^ tb^ bkmt-sjnded 
B^^mym^^ m> ft^^mm th>^ pGRBSVS m the btot^naed depbo§pfeorylat&d 

pCvOlJS oontaim the badna^im^ BCE pmduct fimi WOikms (BstoT pnmsr M t}w ^ m4 
20 kssto&d of Iks ma?2^ ufeiq^ltm pr^^moter (Kg^rs- I CI it oeimmaeid by isgathig tbe bbin-^led 
B^?.??HI.'?v<>;l^eiu 1.3kb S-5^gn^<^5it Mm pCRBSVGv into tS)^ bteit^et^dea dq>hospEoryiatgd 
iJay??Hl^y??dlll-£;at 4.gkb tsgxt^st of pUbiGUS. 

in addition, pUbiGFF was used as t?^ basis for the cc^^stiTj<?tim of promot^r^ 
for pbni celi tra5ii^tbnTislbn ijsir^ bjobstsc or FEG^^edsatgd trasisfbs^^t^mrt^ (Figure ID), 

25 pUbsGFP eoxitsiim th^ mai^c libit^i^ prmnot^jr, a juodimi GFP mport^r g^?^>e {i?OFF{S0T); Chm et 
mL, Cm mnt Swi 6, 32J"30 |] 9961) and a T?<^s!in^j s)^mbase (sDs)^^^t^ 

pMyeFP co5^tai;^s tbe bsdna^^m^ FCR irap^mt trorsi My^^o^^ (BadmT pnmer at ife 3^«nd) 
mstimd: of the mm^ .i5b%ltm prooxster (Figisre tE). it was c^mstnicted by bating d^e blum-e5id«<5. 
B^jmHi^^^n 2kfc eagn^am ftojt^ pGRBSV2 bita the bluM^nded d^phosphorylat^d JK&f?i-^5vjt 4Jkb 

pCvGFP coj^taijis the badnavinss PCH prodijcl fiom Willisa^s (SadimT pnm^^r at tjie 3^ ejid) 
m^^sd 0f the miik^ obi<piti?i proi^^ot^r {Figuie IF). It ^vas comtruct^d by Hgatii^ the .;r^^?i/&mHI- 
out l.3kb ftagn^t f?om pCRBSVO mto the dep^^0spl^or^^iatedJ^i>al/Ba?>?H^cut^4 
plJbiOFF. 

35 pGomF mmmm the UMkm FCR pro&ict %jm Goidgngs?r (B^^^^ pdmer at tbe 3^ md) 
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Furti^mtx?re, pSm-mOFPS-^E^ pMiXIBSSOm wsie tised as th? basis isr tls^ 

Moiesmlar BbSogj^, Add^b^rmk^s IfespM, C^mt^ridg^, IJC^ certains ihi^ cmU{lo\mr mmmo Ykus 

35S promote th^ ER-te^<^ srniitakd vision of tfe^ GFP njporW §^ m^S-SM md 

mmmmt. pArQT/35SOUS com^M tfae ca^jiiflower mosafc virus 3SS pr?;^0t§r (04«U al, N&^ure 
\ 0 31 3, S;lO«S 12 119^5]), ths 6US reporter asid tliE^ no$ tsnmmtot m pAn27 <<lesaV(5s, J^iam Mc^l. 

Bwl 20. I2D3-|20^ il9S^2]). pArrUbiGOS eomsins tte M tl^ 35S 

proni^tst of pATt2705SG W (Figuj^ i J): 

pArtMyOUS contains tfee badn?s^¥ims PGR frag^B^ £iom Mysore (Badsi^T pdnier the y 

m4) imt^ad of 35S prom<^er or the x^feiqoilin pro^Bots^ (Figure IIQ; It svas 9onstniaed 
IS tl^p J^mdllJ/^ ft^ginssm trc^ imo the HmdUi- m^ pmtmUy Bmniil- 

cut 3 Skb irag^T^mtof pArtlM 

«53sd) imtsad of fe 3SS pronsbier (Figiirg IL). It v^as consm^c ligstim ij^^ 
KSkb fr^gmeni irom pCyOFF iMo the /ft^jdlllCbh^m-gii^^jd)/^^ I3kb iraging^t^t of pBfN- 
20 mg^p5'^BR. 

tmnsknt s^sd stal^fe expr^sjon sy^t^jms iIj^i were d^jveloped aM optimfe^d Ibr Ms pi^rpo^. 
25 EXAMFI.E3 



Several m vivo tmt. s^mmiB wer^ avaikMe for assaying the pm^vjo^er^rsjpomr gene co^^structs 
of EXAMF1..E 2 m^ umskm <^^ ll^se sy^jtems-wc^^: 
30 1) yio&tiC; g^n§: tran&fe leaves m4 ofcer pteii org^j^ of monocot spcjcbs (fesuMi^^s, 

maim milfet- . soj:#i;m), dioot species ^tob^cco, caBcla, M<:j:Jf^^m inmrlmmfmm^ 
Tfpmna mu}^ gyrmmprni^ sp^m (Pmm mdiaid) md mm iNemmUpm m'u%/dt0) 

3S 3) bibli^tie ts^s&r m txmw hmm .usmg. oompsi^tlve QUB assays with m inti?rnal 
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Tls^ ibibwing metliod was ^issd lbr tfe first tml s^c^vSisi^d abo^ 

Msfee C^wset conj,. c^; loclikf impmY^^K hmiSm <ov: Willies), milu^' m0mm md K 

5 loi^h. w&y^ s^srfece-stsrilss^ h c^ifedue solimoss {0.1% NaOCl, 0.11^ Tw«i5 20) 30 ixsij? 

^ gpHtle sgitatim, S^jtb^^qumSy th^:y rm^l %ith sprite (fejc^ss^ wsi;§T and pbcsd sfeaxial- 
side up m F^rb dislsss oamamis>g stq?rtte MS** meslium CMS«ms^dium aecomiJig to 

d(^adb<5d afev^ witot^^^^ orbital OoM particit?^ wm a dbMr of 16 wem ^^£?d as 

c^TTkr for X8VIA, th^s^ wm prepared by m^B:ki.7m mhBBd, vm^m%ibt 3 Bur^.tabaiing 
for 15 miiiaad rcmovmg tlie H^^^^ s of gmiri&gatioi^. m Ibllowmg step war^^^^ 

15 ai^d p<aktfia hy (^mm^^im f6t 30 s in a mscm^^. SijbsecpmU^?, the gold pa^ticks v^re 
fesusp«?5ded ist s^tmk 50% (Wv) s^yefen?! ^ B^xmrnitrmoii^tm m0td mid v^rmm} fm S tmn ptim 

F<^re^dyp]a^?mi^i usc^ (pKlyGUS, pCvGUS and pl»US; EXAMPLE 2), ^ 3^ of 

fbisr A ddivm was FT^parsd: 50 iii m tfe^ m^d pmti<^ mmmmm wof^ traasted im^^ a steile 

20 1:5 rnl c^nin&^ ttsb^ j^^d tl^osts^ighly for mio^m 2.5 min. Witl^ tho t^bc cmifadu^sly 

vostee4, le ISHA (O J |ig/^l}, 50 m3 stc^rfte 2:5 M CaCb sofetim and 20 jlU O.i M spcnnife 
B<mm i^ik md mrcd m 20 ^ mmm m prior to u^e) sdcfed in ^^at ordssr. 

mktiir^? vom^0 for snmhsr 2 mn, muhmd for 1 mm md pdM^ by cmtxifugmmi % 10 s. 
m pelM wts^ w^ed in 140 jxl 70% atfeasKs^ ^d 140 ^d iOO%- «tb^ ^tlsmt distuAiBg the p^ite^ 

25 a^sd gssit^y resi:£$g^stK$ed 50 ^1 100% ^^miKJ! belbre ^J^ly ^l^otkg 10 ^id porikms. obXo mriW 
m^scyc^mer pkslio that were s^bsequemly dri<?d in s d^5ccato\ Mscrocarrkrs; w^r^; pkcsd at 
^. Sstascs of 4 em froiri th§ ruptars disc md &e prepared k^v^5S; tvere plae^sd t cm tmm 
msor0camor$ a ms^lOOO/H^ Bfefetk Panicle D«ijvery System (BioEad) wkich was.us^d fer tho 
DNA iklwe^fv iJsixig presaiir^?s belw^ 900 psi a?^ 1350 psr accomi^g to d^e pixx^edi;?^ dc^wsibed by 

50 Saiidford i?; uL, M^th. M^mymoL 217:. 483^509 (1993) ai^d iMscf, MiaMad UmG BuHem UU 
(1993) 

Le^ve^ :and oCher pte^t ospBS of tobacco (cv. Xa^tbi), canola, tipu trm Wpmim tipuh pirn- 
(f'^rms radmia) tishfeooe ferti c<>rd{thifa) wi^<^ frtshiy out itoj-?i plams^ timt 

grown m. gla^j&hom^. growmg c^Bij^t$: m>d oxmrne^ital gardens at the Umv^rsity or Queensk^id, St. 
35 Lucis, Australia AO piant.materk! placed ada^al sid^txp in P^tn^Mukt^Mimmng a prewemi 
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miiiiid filter |>s^|)^r . 

Prepaf^m of gold |mr6cie% cc^iijig DNA qnto gold parti<sfe§ mil pmiwh hotr^axdmmm 
v>^m^ mtM que app(Hxi% to a modiik^ procedure of Fit^ et al g'lm C&H M^p 11:323421 

5 restj^p^d^d m 1 mL 7i)% stoiol ibi 2 min arsd sal>sequ$^!y ws^d by spimmg &r 10 s m a 
mscfo&ge and tmmp^dkig m Mmm4 waler, A stocsk fto §tos'<?d 64 wissks at mom 
temperature) was pi^|)srea % .ce^tri&gatim-fbr lO s and r^suspmd^ of th^ gdld particles m 500 ^^L 
% (Wv) giycxjix?! solutiosi. For saoh oojisttisct ib be u^^ed for pardcte feombardmei>i, gold psitifeks 
were v^mjsly ?ssiJSp^Bd<5d sindiG uL remove to ^ ifi^sh tisbe a^d vor^x(?d an a4<|jtbns! I 
10 mm. 0umg von^mg fh?s% ps^psrod plasn^id DNA (<2i?^pisjj Mins ^ipm kit) was a^d^fed a^ 5i rni^iJ^re 
cai^ts^imsig 5 (0.25 ug/^i^ ClliS-coastmvt, SO aL I S M CaCh so^mkm 20 jxL OA M 

mm s^^a thsn Bkc^ss sup^^m^t was rsm^v^d^ psrddes mre rej?usipen«^ in 20 

p},. ^fythC' mpt^mmmt Dumg v<mo^?5g, 3 pi^ ^vsss remo^ each bombammem and plaped in the 
15 cmtJs of a 3 nsm Swinsiev plastic syrinp filter hoMer (Gdmaa Seies^cesi. Fte mmm^ was 
bombarded n a dsgtoc^ of 1^ crn a jHfeiissm-dnvm pr^s^sr^ of 7 bar ( im psi) and -0 te^ 

A&r bosiifeardmmt aSi pia^r tm^dal wa^ kspt M a growmg cabim C25^C. l^-s of 
iUtus^jiatmH) for 4« hrs befe !jaj^:5lfemng to X-Giu^^^^^ # 5^bn:^i0^4^<^yom^^^^^ 

tmon ^^100, 10 % (v/v) m^isanoi 10 t^iM ESTA (pB 8JX M sodium p&oshai& b55l?ferpH ?.0) 

OUS activity rn^i^it^^ by tJi? r^nte aad si^ tsf blue- Bpm w^s ased rndteaiDiris for 
promoter 2^ct5v% Bli^e OUS spots ^esr as bkck sp^ts in &e asid ^opic^§ of tie 

25 photograph' prmiiM- in fe ilgw^s. S^&ral sets of eKj>eriimit^ wfecig^ casricsd mst §sch mkm 

pTd?nato-5:g:p0rter co?xsati€£^j pMy^US ai^d pC vOUS. For cai^^amom, pUbiOUS was 5nch5de<! fbr 
meji^oj^ot asid pBI22 1 (a ooj^ijxsojdy usi?d piam txS^afem^itioB veetor co?i$^mi?^ tJ)*^ CaM¥ 35S 
pm:i:iDi^r, tl^^ CilJS reporter and &e r^os p?€^?ioter, ^Strat^pas) was i^cWsd for dicot, 
g^^JiDspvrn^ a$^d tt?- pu^^t mati5n.^L 
.30: ..Al] tkrae prosnotm (pMv, pCw a^d pilfei) irsed &>t .moxiocot tnm^kmt transfom^gttion 

a>::p<$:dmms ai?d: ©US t^ssays slK)wed dg'a:r promot^s^ ^ctlvkbs: in loav^ o^f nmis:^?, bamma, miM and 
so^gliis:^, whik eDi:^troi <j>cpemi^e$^ts us:ing pr^i^iofer-fr^ GlIS or bo ON A showed no 

act5Y5ty As ^exa^^ples, Figurs^ 2 depicts typic^iJ re^^ijlts Ibr mai:^:^^ kave$^ t>omterfed ^'sith pMyGOS 
(Figuiie 2Ai pCvGlJS (Figure 2B) and pUbiOUS (Figure? 2C) at prexsi^r^ of 1550 pd. Sm^ikr!y, all 

35 {hm pmmoters (pMy,; pCy aJKl p35S) u%^d.. for traasimt trai^sfe^dioB exps?nmsn^s of dkot. 
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g>^o^pcm ami tbm speck^s showed ci^sar |>romc^i^^- a^li vi^i^ss fpt .tte pkm oig^is t^stM.. . llese were 
of tobacco, N. henthmtam^ "iip\x ism m^Mhbom tkm, %imn QmjoU, md <mm 

mri flow ot mM^ iM^mtmo^i Fifms radma. As exaii^fes^ Figas^j 3 d^tets 
ra^fe for dicat cC«5a?>0la, tabssocD tipu trse bojribarded ^ith pMyGliS (Figured A, Fig^?e 

pBI22l (Figiir^3C, Fi^j^3F a^d Figure 4 ds|5ipt$ re^isltribr p^is 

of smk mfiorescsjices of Fm?^ rmi^t^ m^ lmy^4 oi^&kbom &m bqmbam?:d whlT pMvGUS (Figure 
4A as^d Figure 40, T^sp^s^i:y§|y)f^ pCv<2lS (Fig^xr^ 4B sstd Fi^^re respijciivd^cV pBI22 l 
(Figiij^? 4C aiid Figyj^ m^eptsYdJly). The midfeet mtesity of li^lu^j §i>ot§ g$:nerg^<^ by 
10 tra^ii^fbmjadoi^ with ite constmets?, pMyOUS a^>d p #mc^stmted fet SgQ KO: 1 and 

llie fi^lio^virig j^ii:^!^ was used for the seco^s^ teft ^si^i listed ^ovs. 
Majssij leaves wens ibr psnkiJ<^ boit^baJxfeK^m wsth pGsGFP tfis pa^icj^s snfiow gun 
tecnb^d above: VkisaHsaiiqsv of GFP at 24 h afts^r toafe^irdmsM achtev^d mm$ a 

15 Ldca MZ6 microsOTpe wsth St^oi^ssajcc mod^ik (Ldpa Mkro^copy ^d Sdei^t^gc ^^^^^tmments, 
Swlmr&jxl) with a GFF Pius set. 'His dstesstiori of grsesi fl^jorcscmg ojOs wa^ used as 
mdtestos ibx prosTOtfer activity: Or<?s?i fl^nc^eseing cdls appear white m the black mpm 

activity ?3?54er coriditkms mai^^e^ kayes, 

^0 B^lbryog^^?^i^ si^garcat^e csUlus^ ^as Mtfeted feom yourjg leaf tesye t^kmi fxom vmhm ^10 cm 

r^gim jisst above d^e apical ixierisim (Taylor aL, Pkmt €e& f issue Orgmi Cuit 2$, m^n [}99XQ, 
Cmrn ir^<mk tmdtmn (MSGS) consktsjd of MS saits siiid vita^nins (Sigri^a), OJ g/l 
hydmlysate (Sibco F€?5tom 14 aO p si^crosc, 10% v/v cocoi^^jt wat«r, 3 2,4-1?, pH 6.0 a^d 
ws: soHdified ^vkh 0.S% agar (Orads J, D8:v^is). Caili w§?« mdiia^d m iji^rcontiji^ai daxki^^^ss 

25 wm5 r^?g^?fer s bcultunng every 14 d as:Jii req^3 ir??d 6 wt?$kg of se^teaivs^ ubcidtun^ig. 

Microprc^aiie b^mbaimmt per&nt^ed lisij^ b pmtAch inflow gari (Fi?itsr er m., Flam 
mi ih?p, IL 323-32S [1992]) wrdi 2,1i>0 kFa g?i$ deOvm^ pi-emire. 28 mmHg vaamm and a 0 5 
i>^sec gas deli^^^^n^ interval Pls<fH]iid DNA wa^ precipitated o^ito tarsg^re?^ pastjcle:^ (MIO, Ss iva^r^isi 
€h«:micak) a^d bomba^x^snm of mdividaal cslli of 5-I0 min dmneter in a o^?atial area of 7 enr wm 

11996]). 

A 5 5,^11 s^munt of pMyOFF, pCvGFp or pUbiGFF (EXAMPLE 2) w^i^ eai^h ussjd kva mixmre 
^iiii 5 |.ig of pEmuKM (CkambGdain et ctL, Aust. J, Fimtr P^ivsml 2L 95-112 [1994]) tor 
:j^prc^roj<?ot.5ls^ bomfeaRlmmi £0 evalmte pmmotor aaiwly m ^i3gai*c^:^e and to allow 
35 cif trsnsgetik cslK rnim kmmtiy&m sskctsoa (see EXAMPLE 4). OFF sxpreasiQn m mgaicarae- tissue 
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vists&lisad at 2 and 7 dsjrs axjd st 2 md U mot^ ix^ulm of stable ^^ipres^on M EX:AMFL^ 4) 

Figure 5 d^icts pli^to^^hs t^m siigaimnef osSi ksmbar^ed vfiik pMyGFP (Figi^re 
pCvGFP (Hgure 5B) and pUfeiQFP (Fsgitr© 5C) si 2 days ate t^Bbardii^xit uik!^ 
$ mi^To^opy: The n^mb«r md mtmmiY of fbonsci^ig Bpms of ail ihr^e oos^rpcts pMyGFP. pC:vC5FP 
pUbHSFF, dm^osMratsd tli^t botfc novU promoters (pMy md pCv) transsan pra?ii0t<?r 

to ptrnn^^ %Hm p^rt6i rmd ot^ mm^ using the <^$istmct p WGFP as ihretTuU standard *&iiBg 
paf&fe bo5S5bss:r^m§?it Tte ngss of mtoial stBBdsrd $ervei:s to monte tl^^e effe^tivessess of eaeh 
bombmlmesst oosnpa^sat^ fot a Jbigh variainHty &5Jt is oftm observed di^ns^g T?^i>sim 

Mmz^ leaves {swe^ sipm, c^. I^ch&f Inij^rpved) we;m prs^^imd mid used fm particte 

15 bfejn^bamsrsent as desersb^^ above, llic four prom^jter-GUS constn5?^ts ysed fer coss^pairlsoi^ wer§ 
PBI221, pMG22 1, plJbiGUS and pACTIrD that c«^£ab^d tb« 35S pr03^K?£^?r ^mtiMow irK>s5iic 
viruB (Mitsuh^H^ dL, Fiam Ceil Pkpi^i. 11:49-59 [1996]), &o ^teoad 3SS pi omoi^jr wife a 3* 
exon/h:^r0tr h^§$rfe fe^^ d)§ maiss^ slmiiitem^i g^^^ {M^s (?ral., Fte??^ M?l Bmi i6:li?9^07 
[1991]), ibe mai^ poJ^ubiqyilJjj pmmati^r (Cmist^^sen SJi^^ Quail, I9S?6, ^^^m) m^d fcs ric^ ^i^I 

20 i^^e promom (McBlrDy Flam Ceil 2 1 1 7 1 i i9$>0iX r^^pe^tiv&Iv, &sed to &e Jz/^iA gen^? afid 
a tios tcfoumato?. For c^^^^h e?q)exjitK:j5t a ^<st of fbu^ DMA deliveries w£is pt^ar^^ fer each of tlje 
CDnstniolig pBI22 1 , pMG22 i , p pAGT 1 >^D, pMyGU S and pevGliS a$ descrfbed afem c wife 
tb^2 r5i<?dffia£mo5i th^^t 0 5 (0,25 ^^g/^^^ pUbiSFP was iiiciud&d mt^nml sm^^tda^d. Alkr 4S 1i 
number of cs;Os pmducMg OFF was d3t<sa^iis^d for ^ai teax^s of s^sich C0j>simot usidcr a fluo^fs^sssem 

25 stx?:^eo microsGope. Subs&q^j<5?^^^ a^l le^vss ^re? moibat^ in X-gmo ^lafei^ng Siolmion described 
above aa^d d^ number of GIS prodo^bg spo^s was dotem^me^ii for ^acli oo^is^ruct Values for 
staiidgtrdisod aotivjtbs w» obtsia^d by dividk$g ik§ r^umfeer .of GUS-pHxli^&% ^ots by me x^umb^r 
of PFF-produomg c-dls (Figut^ 6). All vam<?s w«?e noni^alised to values; obtamm wjtJi pB1221. 11^^ 
resoUs, s^:mmansod in Figure 6, sbow tbat tise acbv^ie^ ofetain&d for pMy and pCv ^jjsd^r imjsi^^m 

30 coi5:dd5om m rmi^^:i leaves ^^I'C v^iitbin the rat ige of pTO^riOters th^^t h^v^ pr«^vjo^sly be«n u*?ed tor Idgli 
fevis! gene <?xprossion iir 0K5no<iot platit$: pMy ^jkI to a 1 5-fcld Mgb«?r traiisiont o<^tivity tb^i p35S a^^d 
to uomly half tiio ^x;Uyiiy of plJbi; wbikpCv load to a h%ber ^a^vsQ^^ p35S <3XJd co Boarly 
oqi5£ii aco vjiy thau plJI^i. 

The ofEXAMPLB 3 afeo^^- tlist the §oquej5ces pms^jmod m SEQ 10 MO: I, SEQ ID NO: 

35 2 ^d SEQ m NO: 3 mch m m active prossjobrs m vm^^ j^jMs fu^h^r dW^stral^ that the 
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pmiY^oters af SEQ IB MO; 1 assd SEQ IT> NO; 2 express stro^iy xmder tsahsl&ist cojtc^lioxss mjd tiM 
tl^ey cotiki prm^ide s vsiiisfe^^ tool fcr g^i>£? sxpir^ssm ^dgej^etie 

EXAMPLE 4 

Sgt-^esrsl ?ii v?vo ti^t systems wergj availablfij for asssyfeg tJ^e pn^smt^-report^sr 
of EXAMPLE 2 ut^der corjditios^ §tsfc!ee?ig?rsss!i<^ T1^95 systems 

3 ) biolistic ge.ne transfer os3 stsgsrc^ie sisid tobacco caJli issmg GFF assaj^* a0€r 30 dim or 

10 2) 0US^3>d OFF as^a^s of ts^sfeni^eci and regenerated plants ftes^^^s^^, sugaican^); 

3)f S§B>i-qxi^E3tltaiiv§ c^jmimr^tive Western J>tot m prodiseiioii is> ttisfi5:genk 



4) Quaijritatiy«s cOJ^^p^^tiVe GUS^ctmty gss^ of diife^xt m0^s of iran^sgesiic 



15 iMng tte m sy» (1) above, tb:^ m(?li.od fer sugro^e txm%f<imim m 

3 was in manner, wbsch now be d^soribed. 
At^r bo^Tibardii^t, sugaB^mse call^ pla^:^ m i:^B}mn^^ mt6kim CMSG3) 

^fesimisg m pgfl gi^dn (S%ma). OF? activitv was moi^stored si 2 momh^ ate feombsrd^^^m 
using the? xn(Jt&^ descdb(?d BXAMPLE 3 . feoi^scersce appssars as gr^ or white jj^ black 

.20 ^xd whHs copies of lte photographs.. 

FigiJs^e ? depicts pho^iDgs^^B tsikm of ^ygarcanc: c^li feon^feards^d witli pM><IFF CF%ure 7Ak 
pevOFP (FigiJ^e 7B) ai^d pUbiSFP (Figure 7C) at 2 m(mh$ sSet bambM&Ti^nt uMsr ^li^mcm 
iiMcroscopy Ilic? im»ity of xluo?eseb>g mlh of both constructs pMyGFF ajsd pCvOFF w<?re 
comparable ttoe gesi^r^^^ by p»iGFP, bdicatij^g mat b<?th prorj^ot^jr^ show sin^iar stable 

X5 actjvitk^s m stsgarcasiJ? caMi tbso tfee maize xibiquitiii promote?? , 

Usfeg: test , system ( 0 s^bov^, tmsisgs^iic toba^x:o <i<dh and pb^itleis pm<fco^ acod^% to 
di5^ mothod d<^cnb€^ by EMjs 6: F!4S [l9S7j) ush^ .%^^5^^a<:»^^^^^ mm<mjams 

stmm L8A4404 cc^^tait^iiig th^ femarf vectors pBIN-mgtpS^ER, pAnMyGlJS or pCY?riGF?5-EK. 
Fiiiorescojii msoyosocp^ was os«d &r tl^ ju^alysjs of tr^^nsgot^ic shoot fcmji^jg osdli and roots 

30 m^xtsibn^K^d With pBIN-mg:^p5-Eli axid pCvit^FFS^ER. Figure B dcipicts results Ibr tobacco ^aUi as^d 
roots tmn^te^cd wife pCvniGFFS-ER (Bg^jro^A asKi Fig^ fs^pe<:tiv^!y) a^d pBIN-mg£p5^ER 
(Figure SS stod Figursj SD) as^d of ^laixaj^s&nnod cadiis (Figure SE). Whde sio q^ia^miicatioo of 
promoisr aviiviiit^s i^ba^^a> pk^ils was obtam<^d, ibe sesult$ mdioate tim pCv has a poteritiai bo 
uso^d for th^? tJ^^^fbmmiori cf dlcot pl^m^s, 

35 Using test ^vstom (2) ab^vo, txMmmm ^^mm tin^ bmma pimt% produced that 
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cd5?taii?^ d^e pmmoters pMy, pC v and plJbi in fimoti with js^nm $m^. 

Pom ixidepaj#nt su^r^«s ^alK Mnsfemi^ with gMyGFF frmri homb^mmu, m 

>n<k^«iKfejt lines, Sm^r^ two mde5>ai^gj^t smasmne o?^li trassfenB^d wWit pCvOFP fr^^ fiw 
5 bos^bammsiiis^ were for tlie reg^emtiois of 109 S3i?§mm><5 pMm tint cfeifsed ss5 IS 
kd(?p«r3Mfc£5t lijj^s- For com|>ad§pn, 40 mdapsrsdmt s^^g^eassei csslli tra)?sfe»£j<^ ^syltb pt%iGF? from 
ts^^^ive bOJnbas^dme^iU lusecl &r th§ i^gjj^r^ion ^ugaf Caj^ plaxsts that orif inated 16 

md«sp«miem mtus. Pl^JSts were trajissfqsrr^ to in glM^KKtsgv ikcUIti^s as)d a|knv^ t0 grow isssfil 

10 pl^t heights tt^feed 70-120 csb {12 mmitlm txmist^mmion). To oi>JlErm tte ps^smee of pMy 
a5?d to tl^e OFF iNg^rts^r g6se;^5^ I5lsm$ ts^sfen^icd with pM^rGFP ^ jjCvOFP wdse 

d^os^sj ^ D'fijk i^^KimQtkwx md MM mnlym^ ndng pdin^s^ tJsm vC?ver botli, part of th^ ptmnomr 
r<5gso25 m4 p^st of tJi§ OFF r€|?o^r $mw. To^i pknt DNA is^d^ied fern j^ugarc^m icavcs (200 
g^ch) ^ccDrdmg to the metltod of €ii^$ er til, Plant MaL BwL Rep. 9: 3 $9-410 (J 995), 

IS pri=jss55c« of th^j pMy promoter fusi^ to tb$ GFP reporter gsj^e was cOJiSm^cd by PCR of kaf extracts 
fi^m plj^ssts tfmmformea with |>MyQF? pd2n;ers I^A (SEQ iD HO: 7; 5- 

AOA0G€GCCCeFGGTATTGG'^3') GFF^B (SEQ ID HO: S; S- 

ASAimsltlCOeKiCTCmca^^ vm^^md to m^fy ^ M^^m ^m^mm^^ 650 bp. 11^ 
pressnce of th« i^v pf<^5i^^r ths«;d to tHg^ OFF mporter gene was 5505if3rm«?d by PCS: of leaf oxtj^ScCts 

iO ik>m ptes trM?slb5T5^<^ wim pCvOFP mth pmmm CvA (SEQ II? HO; 9; S-CCT AAC OAT OCG 
<SOA AGO ajid GFF-B which y^^t^^ m^d to ampiir^ si lrags^S£?t of appro?dmaidy 530 bp, 

Extpas &onrii;ma5isibiTi)ed pk5:its semd as xi^aiivq sjomrofe. pnm^jrs ws^rsj sv^itfeesb^sd by 
Pacif ic Oiigos, Li$m0rcs, At?straJia. PCR products of plarjts ^mlysed s:h^?wod th€^ c;?v.|>sot:M Imad sszsj 
351 1)m gel ^fec:trq|3l^aesk, ^hslc the 53<5gEtive controls ^how^ iso bajJ«fe (data niyt ^mrn). 

25 To ^^am OFF prodi^ ctioJi, tho youpg^s t leaf from se^ral sugarca?^; pl^asts of cad5 inmsgenic 

was i^islys^d^nder sic^reo Suor^^soent microscop<? as described above. I'h€ amount of OFF m l<jav<^ 
was c^^luated by assigmsig rcia^ive ?iiin:bers raj^gii^g Ikhti 0 to 5 (0 being j^o dct^jctable GFF prosjeni 
5 b$j:^ig th<; mgbc?st tevd of GFP p?ad:uaiQJi). Ic addition, root material w<5S a^i^alyscd from s^dccted. 
p!s^ns (data «ot shewn) Rd^tivc members for pl^mts traiis&nricd wit^rpMyOFP ranged cr^:>m 0-2, 

30 whjio p^acti? transilbro^ed wim pC vGFP or plJbjGFP showed s much stronger GFF prescj^c i^x &c? 
bsves whfe 0U5nb«r$ nmging from Fip^ic 9 ckpicts roprixliicoons of pbotogmpl^^ taken under t^^e 
iluoresco^ii. mi croscope of leaves aad roots of sugarcane plaMs Iramfbrmed with pMyQPP (Figure 9 A 
ajjd F:gmc 9D, rcs^|><;ctivcly), pCvGFP (Figi^m and Figui^ r^iispecti:Vdy), pllbiOFF P%ijre 9C, 
loaves Oiily) ^la^o of lea:vs^ of uo:irasisS>?n5ed control pla^il^ (Fjgnrc Flanis transibn^^sd w^fe 

35 pMyGFF 55s:u#lly showm the strojigost oxpre$sio«i arou^vi vsisc^uax loaf tias^o, wIMIo leaves of 
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sugarcane pl^ts ti^fcrmed wSb pGvOFP or plJMOFF ivpicaOy showe^^ cc^istteive 
&foagte«jt all celfs imaly§ed, Wouiid4nduoibBity of p^om^^-rs wa$ tested by woui-disig Jcav^^s from 

with bn§ti«?$ (54 p<jr cpv): An sss«sssnem <sf GFP fluorssscaio^ n^e^^t 48 b showed 

wb& 5io morssse m iliuorssoeace observed &r teav?^ mmsibrnt^d wjtb pMj^SFP or 

utstra3itsfiom$d ls^v<^s. Figure depicts a portioK ot^ imf^i 4% h aft^r v^^vsiidbg rkom a sygasrcsiojg; 

Moto sti^dls^ of dififer^at leaf cell layers perfomsed ijsmg a confocai microsc<?pg; 

10 {Zds^) wife a Bhm4 MRG600 light soj^rce ai5;d s|>pi^nate Siters &r exci&tion at 4SS sjst? wit^i 
(jmissi^jn nmasurad at 509 mn. Fjgurs 10 depicts digital of supenniposdd Z serms of 9 mrml 

seasis at 9 im $mamr^ <>^ m^mm Imvm iSomg sdaxial-sioe tip from pismsj thai ^<?r© t^^s^^s^nned 
witli pMyGFP (Figui^ lOA), pCv0FP |Figajt 10B), plJIjiOFF (Bpis IDG) fjws iMmnslbrmed 
pkjits (Figui^ 1015), li was observed tte all cdl lyp&s of tl)<s sys^ijpksi sliowed prsses^ce of OFF 

15 ij:^dieath>g a adajr-coiistil^itivej <^xpressk>ti for the prowtc>'^ tested: As observed ps-^vsou^h, the 
strosigost GFF iluor^scmco could be absented in su^riiss^e leaves trHnsfdtiXJiSd wife pCvGK?. 
&S?ow^^ by pUI>i0FP iSiid pMyOFP, whik & latto ^os^tasct lesd to iowej: ^?xpr«§siax in ocllg oth^r 
ihaji tho^e surro^Mmg vasc^kr tiss^o (Fipsre^ 10). Figiiro li dcp^ two of t&^e 
§5ipedmpos<?d iK^gss c^ t^Z mxk^ Amn m Fig lOB for a teaf tr^lbn?5^d m Figure 

•20 1 lA mvm :ttmt of upper eeiJ- labors .mcludmg tM ep&mib, 1 IB show^ ^ s^mi 

thrmgh a vij^kr bumlk mth- sum?jmdmg .bells: IIjc actumulatic^ of GFF m the iiisisici.Js 
jKJtteeaSk for ^omc cells. 

Tfsnsg^^jsie pla^^t$ (cv. Tte^ Hss^ Fia?^ v^^s^i^ prodiss^ m ciitoam ^coordis^g to 

ihQ method tesribed l>y Sigi , (1995, ^^^p^). After <^o-!>ombardm&yst of a p Aot>i^^eo climmmc? 

25 comx^ With pMyOUS aisd pCvOUS mto b^si^sma emb?y<5g^^io csll ouimres, 65 msd 61 

To C:Osfirm tM pft§onoe? ofpMy axtd pCv iumi to me OUS repeater gene, smml bmiana plants 
traiis&rmed vvitli pMyGilS and pCvCSUS tiM Bhosv<2d GUS ^pj^j^^oxj wen? c^hossn 1x:^t DI^A 

30 esctmctjoii as-d FCR analya^^sj usjix^ priiYser?? tliat cover both, pan of the proo^of(?r sstgion m^d pari of the 
reporter geocj Toiai pkm DMA was isolstsd ox^m bam^m leaves aeoo^dmg to a^^iodifed metiio<? of 
0eHapona<?ri:?^.. C^^io^^f 5?o/ /fep 1: 19^21 [1983]). Bne%, 30<-I00 mg of le<if or root t^ssiie was 
ground wiii 500 ul of mix^etion Nf&r (100 jt^! Tris*!:CI, pH S,0; 50 inM EDTA, pH S O; 300 mM 
NaCb 10 mM g^mei^apioetlmBoI; 2 % poly^viBylpyxroisda^e, MW-10,000) a I S ml rsMoragjge 

55 t^ib^j. Alter sddu^g 33 tu of a 20% S OS sobtba, the mixtisr^ was vosl^xed a^^d in^;A5bat??d for 1 0 JTik at 
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6S^C, S^jbs&pestfy t6i} ^ of 5 M p0^«jlMm ac^ate^olutm (pH 5 ,2) was tlii^ txife^^ wrt^^ 
a^d o^titrifijted k a microfefe lor 10 min at 13,000 rpj?i. M^t t^fming: th^.-Si^hm-^m mp^m$mt 
to a...lr^sb. Uib^ .thei2?NA wss- pr^ipiteted: hy ad^isig an equal volume of iS€>prop»d: v 
c^mtrifUga^kM fer 10 mm at i ^,009 tpm. lie p<3ifc£ <ja3^ey W2islj€?d m 70% (v/v) ^S55ol mid 
5 ak-diisd fbT 20-2$ wi* ih^ Qp^mg of th« tuhe fmttig B^ hmimr asrHbw b«ft>rs; rss^sspsmiojs m 20 
of ^^?:nte ddoms^ vmts:r> 

IM pt^mim of the pMy promoter Sssed to tte SIJS rs^pomx gem m$ CJ^dlm^sd by PGR of 

GlISIR (SEQ ID MO: 10; i^CTT Om ACG COC TO CCC ACC^S^) m mm^m ^ fegM of 
10 appro?^:kn^]y 4$0 bp. T!>«j pm^sn^ of xh^ pCy prpsmW' fUssa tD tk? GFF r&poner g^^^ wa% 
5?<^gm^ by PGR of W $:om plmn imi^iormm with pCvGUS using prii^ti&?s CvA (SEQ 

IB NGr9) 0USiRl0^?5pKly fir^gni^t of appyo>dm^My 350 bp, All pnme^-s were ^)^j5tlK?si$ed 
c<?nirns;j^iaJly by EmQg<?m^ (Smmg, Beigsuxn), Ex|?acts kom \^mm^tmd plants isermi as 
a^tsve oonixxsis FCR products of all plams aJiialyse^d ^b^^ e>q>^tcd fem^i g^i^ in BNA gtl 
IS ^igctj^pfe^resb, white sK^g^tsw oomr^Js showed m bm^ i^u not %hovm). 

pGyOUS rasKtoml^ s^lectsi snd siibjeeied to a scn^ijig by f^stoehsi^tba! GUS-st^ming. <jUS 
stsimbg app«<irs d^rfe ^reasi in the biack and white Qopi(js of ti^^ phou>graphs, Based osi th«§^ 
jos^ks, IS m4 IE res|>eotiv(? Imei? Vi^sss^ selept^d fer most; detailed OOS assays to detens?ii3e orga^it- md 
20 ttesiiss-sp^dfe ^xpj t?Bsic)ss. A sumn^ry of the re^jlts tbSlows;. Ga^emOv. mc* gsraips of !>5sna5m plains 
weii'i^ feimd for botl^; isoastn^^: ''wcsc^k expressoJ-s'^ M^d "hi#i Sixpr«5B5or^'' with sjjmlar tiss^:^^ 
spmfioiry. 1ji stToi^ mpressors Ike reaaion b^an^e visible m 26-30 of X-Qit50 stoning (100 

Tm-HCL pH S O; 10 EDTA, pH B 0; 03 mM K^lfem^ysimd«; Ov5 mM K-^&iTocyax^sde^; 1% 
a^corbje acid; 0 1% X^Okc 15^'b^y^sO'4''«Moro^a^m 0 2% SDS) whjfc isi weak 

moiled that of the e>ip?es:$05:'5J : Of tiie 15 Jm^s trajiste^ed wias pMvOUS j^pra?cimaJ:dy 60% 
i^ould be tegaK^M high ^Kp^'^sasoo, while 30% of ti^s 12 l^i^i-^ traxislbj-^ed witJ^ pCvGUS showed 
strong GlJS-smimng. Fsgure 12 axsd Figure 13 depict los^gm^dmal ai^d cmss ^<?cti0:ns of dii^^mil: X- 
giuo-sto:b:!<id jypes of basmna piant:s traijsfbrm^d v^hh pMyGUS or pCvGlJS, ^^p^^stivdy, m 

30 well of ^;nix^5i^s&m?:cd ooi^troi pknts (Pi^re 13a Figure BH aiid Figm'^j 131). BoUi constructs i^^ 
to ??imM£ir tis:?uo specificity Stmmjig mt§n$ity wa^ stro?igm in bod-j, tbe->hoot (Figixjx^ 12B aBd Fmjr^^ 
130) ^nd roc5t apical m<?rist^m (Figure? !2F and Figiit^ 13E) aiid prgdot^oiaotiy m dio vMc^lar ti£;^^i5e 
01 root (Fsgriso 12F arid Figure 13FV in the ni^iisome (Fkijre r2£. Figure 12F a??d Fburc 13E) and m 
tb^ l<saf pdi^te sskI pseudo^^^m (Figaro 12B, Figur^^ 12C, Figure I3^B a-id Figt^ret OC) Staimng 

35 mt^si^sties in tl^^ upp§r part of th?? I^f we?^ i^sually w^aM^r (Figu^rg^ 1 2A md Figure 1 3 A) mcl 1 ewaled 
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- in BomQ mm^ pmty m^xmg pm^m tlms did not seem to be oaiis^d by diS^jmitial sub^^t^? upt^e 
staging; White a <5(^ti^gve-ty|^ ^^^spression & bsjl&jm plam: CrOuM W observed for hoik 
WQniOt^B.mxm lirm also sbowed. a mof e ijTggi^kr §tapiag' pattern tte- »\sM posssibly cfee to g^sj 
•site^«h>g: Cmrolplsnts thsr^vv'er^-.pr^^lously tramf^mr^ by Sigi eltU..,. 0395, mpm) wi& pAHG27 

^^m) sbow^ a similar sissr-oosstsMive stsi^ (aata j^ot shd^> Lea^vves, pssisdo^ti, 

sliooi msmte of an imts^s&mdS ba?m^5^ plant that was mcy bated in X-Gkse sta^a^g sdMim fer 

colour appears m gfev fes the bla^k and whit«^ of tte photogmphs, 

Uijing lest Byst'S^m (3) a:boys^ 5j$irii«qiis^titativ'^ Westei-n bfet a^iah^es ^^^re^ ]^d%niied on Imf 
mmm of the ^pve ^l^cHbed t^ ansg^tik sugmtsaj?^ pk^idus. This sT^iethod sIIdws a rdiablg^ prcmot^r 
$vs]uatk33^ thm js i>a5&d c^i t&e qumilfie^im of GFP prod?;i<:^ b tfe^ feaveis of tm)5gi?m<:; plants 
Aceb^*Jg k) prsjvjom ssv^uatie^ wife ikor(?gc^t fiys indepeiKtent 

plaiit Ih^^^ steved strongest GFF prodis<;tio3^ ijiJeayj^^rs seized for <>ftM^mmnm 

IS pMjGW, pCvOFP as^d pia^iGPF. Pi^ts^fe ^ts^aots of thes jms^itge^t l<saf frcm^ s^ch of th^e 15 Unej* 
w^Tg^ Qbtaij5^ bv grkKJk^g 150 in LS of ic?^^!4 e^ramim bu^m <kmmimn$ SO mM B^- 
mK W mMM^ \ mM EDTA, 1 bM EOTA, 5 mM DTT, I J^M PMSF, i bcs^^BUda 1 
mM hw:n^, 5 mM E.amm(>cs|m>ic 2 ^ ]^^pmm, S ^^M 0.1% {yM Trim X« 

too, 2% (vv/y) potyvissv|poly|>yrmUd^ pM 7:5 md m^mkxm^ Odg. df acid %^aslMsd 

20 ^l^rxi bl0l ar^^lyses wm wdomi^ ^mot^ io a mdk>d sfescnbed by Grof £?1 in Sugar^c^nei 
I^searck Towards Efncmnt ar^d M^taimm P^^€tim (1 Wito Hogarfe, I A, 

C^Tspb^li A, L. Gs.mfe ^d^s.) pp. 124-126; CSIRO Div^sim of 'Meal Ci^ps P^^^n^. 
Brisbs^^e (1996), A comms^cial antibody prt^^miojvQoosisliim o mi?vtur«; of mo mo^isg mmqoloxi^il 

25 Figure 1 3 d^pkts. ccsTjpi^ativ^ b^imujiobbts us^>g fea leaf' sxtmd:^ of. mm of Sve bd^rpeMe^^it ixn&s of 
pk5^trims5xfermed widv pMyOFF a^^d pCvOFP ( pMy0FP aJid pUbiQFF (Figure 14B) 

^nd pCvGFF a?^d plJbiGFF (Fip^n^ llie l^rxi laj^e ai^d ths^ la^l bne of e^clvmmmoblot co^mij^ 
ths: pnisminM k<ad<kj$ei:ipe size marker m kl>a (Biomd) <wd a .fef e^tmct fmm a^i umransfbm^d 
plajitv respecdv%. In: ijosne css^js a dotjbfe bsmi ccjuid be detected Tbis may b<^ du^ to pamal cleavage 

30 of a pr^^oujw mcompte d^^a5:i5rmg A refel:iyo co-i^psmo{i of £^11 ba^^ds d^;piotod jji Fjgijre 14 
stews tim li^e imsxisity was Mgte for .sugarca» plams traiisfonm^d wiA pCvGFF, followed: by 
pfeim tia?>sK-nned wdb pUbiGFP and pkiits tra?^sibrBicd wdh pMyGFF, Tlie:s<i msid^s corr^?spoM to 
the pmvjoiJS observations usmg iluoj-oscej^t m?cmsoopy as desoribed above mid d^snonsixato tbat pCv 
a promoter dm is suitable for stsoiig exprnssics^ m xxumgmnc sugarcane pk^xts, ASthoitgh pMy lad 

35 to weaker ia|>re^iori, it k j^venbeless aoti v& m s^m^mm pimU. 
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Usij>g tb0 tet sy^mV •<4) above, GUS aetmty m diffferg^m .oigasis of t^^jsgeni^ teajia plmro 
was <jii^ntiS<5d uaing Suorbn^ganc GUS assays moprSmg to jnodifkd proo^d^re of Jeflfersoa (J^hrn 
Mai. Bioi. 5: [1987]). Bne% 2O0^30» n« of pl^ imtse was groumi with 

w^shea saijd m 400 |i] GUS ^jm-a^tbn b^^lfe (50 m'Mmi pkmplmt buHfer, pH 7 0; 10 
S EPTA, pH n3i 10 jnM S^^r?5gLpt^l:iaj^v 0, l«i Btdnmi Imxryl smcosim ^1% Tiite X-IQO; 2% 
poJyvmyliQ^mjHdqtK;, MW^lO,^)0Oi m f mer^&ge tubs^ wM^^ im arid 

earimft^^^ at 10,000 rpm &r I Q tnm. IH ^Qmmm vm^ o^i^Mfy trm^rv^ to £m^h mimohg.^ 
mb^, Fromsi C0mmx^<m^ w^m Mi^rmxm4 by tim Bmd&>t4 m&y (BioRad Lsbor^no), 
Pteoms^nc oisymatte GUS ss^says ware aairmd 0«t for eadi %m^\p by addi^ig §0 c>f prc^wsmed 
10 (37 probm s?£tr^ct$ ^ ^QO^il pr^^\^vmm5$^ (37 MU0-assgY bufe (1 mM 4-m^j%lxisnb?JUfeyl 
j3f-D-ghjTO?omd^? (MUQ, Ssgj^a) in GUS-^xtraction butxfer oosi^ms^g 20% (v/v) nssiiigs^dl). Afe 
sncubatkm for 120 misi 10 i^i ssml #lutj<:^s (240 ibid) w^j^ added to 190 is! csf 6 2 M 

S^^2CG^3 sokjtba m a mi^jroiits^r |?late 5stD|? & rg^scte. ll^e apmai ikmm was msasi^r^d at 455 
imi a^^r ^oltj^to si 365 nn^ a I^minescm^pe SpmroSxior^D^tiot^r {tS SOB, F^rki^ Elm^r). Frc^m 

Signm or 0yoh$fa) sduuosis b GUS esstracticsi buffer \^Mi cmc^i^ts'j^joji?? mi^rsg lk>m 1 0 j^M §0 
|iM med as st^^ulards. 15 smj^maris^ the rasuits (in nmol MU per b mg prot^?isi, 

avsiragtxt Bom at S^^st feree mea^«rmaits wife stB^rfaai d^^iatiof) ^Tor bi^r^) oi^tamed for Jssf 
pseyd05?£^B/irhi2s>?^i^? e5d;r^^ of tfer^ Ijbss tim^sfboH^ wstb |3My^ <MV l> MY2 m^i of two 

20 Imes tj^!i^femeil ^stb pCvOOS (GV 1 ^jkI CV2) sM of t^sj^^ Unm trm$fQrm^<\ pAUC27 itMl, 
average sisov^n). Plants s5ipn?S5S5£5g pMyGUS fead to s 5 to fe^her GUS scts^ity in lea:vej^ 

to a 3 to 4-fb|d l^glier a^iyity ill pseiid<^t(^5i/fM^j^ tiss^ue Aa^ «ompai^ble pk^its tsaj^sfbitmed wife 
pAHG27, Flmits sxpr^^^i?^ pCyGpS kad to a 4 to 5 -fold higte GUS a^imrv m te^vgjs to a 
similar acti\^ty is5 pseudD^^ts^^iv^'rlii^grrii? tissue tl^mi fee pfets tm^^^ffermed. wstb |5AHC27, Aj^ 

25 ^MniBsfem^d: badaii.^' plam (HEG) sjhowed m -activitj'. 

The I'^snlts of E:>CAMFLE 4 show dm ti^ ^eqiss^ic^^ ptes^^^ in SEQ !D NO: 1 SEQ ID 
NO: 2 are bofe aptM^ as pH-^T-oieit iti transgenic ptetits s^taMe oondmcms/The r$s:ults ferth^r 
dejB5>mtrat<? tlmt botiv promoters also express mm^y st a rate fe%b«^r tkm the rnafee pohaibiq^itin 
pr^5s->mer tender st^^ble condstjoiis i^i tmmg^j^ic i^ugarcax^e and baiissm. IMse rsisislts eronSrm fessi tl5«^ 

30 pr<?m0t^?r$ of SBQ ID NO: 1 asid SI^Q ID NO; 2 pmvlde valuable took fer gene^ in plants 

as^d for ger^^ic g^gme<?rbitg. 

EXAMPIB5 

Kit£itiv<? promoter etess5ts wer^- identiOM i^^k^g tfe program Sigt^al Scs^n of tl>^ ANGIS 



Ciompamotj mth- putative pramo£er sstos^ts ti^si wem ideMiSc^i in pro^rioter $ec|ueii«es o£ piiier plam 
virus genoxii^ of cmits^io- or badj^i^^^nss subgroiJp (e g. Cfe ^ 70, H4 i1"S421 

r!9M|; Vfe?$%a^ ^ii^^FimtM^l BwL3L 1129-113$ [19§6]; Ym^id Bmky, IMPimtJawmi 

5 Figunj 16, Figure I? md Figure IS dep&t pijlative ptmi^t^rtlpmn^ in tli« core piQ^^mT 

xegiojs, idmimed i£5 the BNA s^^^^ 10 NO: 1, of SEQ ID MO: 2 ajsd of SEQ 10 M>: 3, 

fesp^vdy. Tlx^^e sitemt^ \mm<h t^Am bm (TATA: Sr^stfessa^ drui Otamte, Ann. i?05.> 
Si&chem. 50, 349-383 [I98i|; Bud^^', >l MaL Bml 212: 363-^51$ |i9gO|) suir^mded by QIC ridi 
n0ms, tfee mi&i<?r {MI: tr^msK^^^ st^tri sfe; O'Shisar^Gr^^fldd^Ki Smafe >/ 0mm. 2<*7, 

JO I39M:402 BiicSier [1990] s^^pm), th^ vim CfEBP iCGAMT/mhBtKm hiMmg protein) 

(€/EBP: Qmm etm , Cel! 44, 5m-S7^ U^^l B^M mi iVkc/. 19, 12154217 

119913. Gmj^jge al, Nml AciS g^s. 1% nirim |1§9I]X the GATA bh)dmg ^tor I 
M^dks ?sn4 Orki% ?y£c^L C0. Bml 13: 3§99'40X0 f and % BCtivatio^? trm^sciiptio^ &mm 
(ATF; S^5omy U, M^L Ceil Biol iO, 149 [1990|), 

13 It ^vill 5^r5iaa£ed by om of sKII M thm mmy <^hmg^^ cmi m imde to the |?rom<5to- 

prc?5T^(:^^r^o<maiisiBg cos^strad^ ^?K?^plii5ed abov^ without &partmg ftem tlie bimd ast^M tod 
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{C) ... 
tF) VOSTXL com {^XPi.s 4067 



(li) TXI=tE OF I^^Ht^^XO^: Bl^nt and Vir^I feo^otvera 

(k) MEl?Xi;M TYPE? FloT>oy disjic 

IB) COHPUTE?^! IBM PC coj^j^itible 

(05 OFEfOVTIKG SmTKM^ :FC-X)0S /MS-DOS 

{D} 3.arT^??;^5^E:s Pat.^^^n:t;X;^ :R«l<E^a^^ #1.0, Verslorj #1.50 (EFO). 
i Vi- ? P'RIOR . r'LI CAT I o^; rmTA J 



(A) L^IOTHj 2106 bais^j p^iirs 
40- (B) TYFE> ravclelo acid 



(iiij: HXPQTHETXC^s MO 
5ft (Vi) 0KI<5XHA1. SOURCE c 

mommmA Mkcm^m ^rcm^cmm 5^g?»^occ a^^s^tm^t ca^mtc^sa ^0 

ar^^j^m^mr gqtttccm^c moTAQccm. gg^cctgaa tcqatccc^ ggacocc^tt 1.2 O: 

CCTG<JCTA^0 AA?<5AGCTCT M^GAGTSOe^ 'TS^CM^XJCCe XTCOG'rCT<^ IBO 

;;^0C:?^TA1'TC CAAC^SAAAGA TGGACAC^STS X^TTl^WiGCT Aq'T^^AAGCCv xCM^^GCT^ST 24<j 

T^'^M^M^m ^M^Mm^^ tP^TTfCT<^ GACCJ<3Ai^AA T^^^ATAGAG ACCACTtAAO 30Q 

W^ATO€1^<5 GAAAfTCMTA AXJ0CCAATSG GCTCATATTA AGCCC^ AG^fGAAAAT 360 

SVGQGrGTCJs,;;^ ACTATTCSACt ^CCTAGGAGq C^C:mTA0GA AACTCCAAO^V TCAAGCI^TCA ^20 
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;GCCTCAmTT A^CA^GAA/^A TAGCTGACTT CGACGA^CA^ AG.GC^V^mm AA^C^yU^M^G- • iBO 

Trv&^Qm^ TCGCTTGGGA. TATTAAACTA TGC^XSAAAC l^AaATCCCAA AGTl^A^^aJ^A 5:40 

AAOi^cm(5:<5c ccTCTTTACT cTAA^^.TATc: Acc^TGss TmmmTQA 60:0 

C^CWrTGGGCA CTAGTCACf c: AOGTTA?^G ACAAaTCCAG .^y^CCTAvCA^^ /^C^CTGGAA^TT -6.6.0 

ACCCCCAGAA AAAT<?TAAAA T^JQTGA^rAC;^ i^O^G^SC T<3CAT<3G^9 <^VTGGQQC0G 730 

€GTCT:GTAA<5 TOaAcmCTC TCGGCAAGGC AC^^a^^AAA. :(S^AT^CacC^ A^GCCA<5TGa ^OO 

AAAGTTTACC CCCATCAAAA GCACm^^TGA. T^5CSJC2A^SC5m .C^QO^'TC^TAA TTa^^CAGCCJ;- 

TGATAAGTTC AAAA^ATACT ATTT^?<^CAA SAAGGA^^fTA TTGATCAQAA CAv^^C'l^Gim ^00 

A(5CmmGT:C AGGTTCTATA AAAGCACAGC l^OAGAACAAA CCCfCCCaGG TTAC^TGQQT B€0 

20 CATaCTGACC GAC^TCATCT CGGmmm^ TCTA?^^:m ?im^TGAGC ATA^^^-TG^J 1020 

QTQC5:^AQAAT M-Al^TS^OCA^ ACTOCCTCTC mm^TmfC CAAM^ACTGT TACAAQO^eG lO^^O 

dCAQCATCAA ^^ACCTAAM^G GAA^CGTACT 'GQCTCrmm. GAOTTG^^=C AnAA<5CpCAA 1X40 

CCCAGAACTT GCG^GAAAA TCGGGaACJA^ CATTAT^S^AA GT^CTGG^vGA A<5CCAQCTGG 1200 

AATACA^SAm AM'ATGATCA C^TG^S^^iACC TAAAeTTC^^G T«<S<5CAI?GTG <:^AA*3A5rC5e 1260 

30 ya^GA^AGGT GTCTCCCA.CA er^CG^GAAA TCCTi^CGA ^^CCTT'S^TAEA AATOCCM^US 1320 

AA^^CTCTGC CACATTTGGA a/m'^^aAMAA Ctt AGTGGAT ^CTACi:t1;C AAAXCTTAAC 1300 

GGCGTi^GAAC AQAAl-GTCTG AA<>AACACAQ AAGGGmAT^ i^JCTCGTaAAG AAOGTCAGAA 1^40 

TCTG^AAGAA CAAGACTAeT GGGA^TST ATirCAATCSAG; ^TTT^CGACC ACGAAQA^^T 1^00 

CACGGAGTTC TACCCTGACG GAG^A^SATCC CGG^mOAA^^ CAAG(5AA<SCQ TfSAAGAGGAO 1560 

46 aCATI^ACAGC : TGT^ATCGCA CCCACAAGCT GI^CTCAaAAA i^^ig^^GtA't^^ Q^QCAGGGCG 16E0 

GCTAOCGCtC AAS^TA^CTXG CTTTTCASTT TTCAATTCT.0 TPO^Gmm ACA^AGTGA<5 1660 

GT^TCA?vi^OG ACQA^GS^GGC CCAKT^^GTA CCCqCTTTOA CTACTTTv^CA AOrCTGAAAGC 17 4 Q 
45 ■ ■ 

^^ATGGTTTTA Tt^^^^']:^G C'^aATi^CTGA GCC'rCGGaGA GCCGGA^T^C^A QCA^^^^AAA 1600 

ACeAGA(^GCG CCCCTGG'iM^ TG^CT^CTSCG GTTrrAA<3CC CS.CGG^'T'^TC GGACTCC?VrG 1^60 

50 A<?t1^TT0AJ^ TCq^SACGGCi:': T^A^rCTGAG AA^GCTCAGC: CTTTCTCTAT AXAA.GGG^T'T 1;?20 

GtAACCCCTC <2TTGCAA<3CA GAOTCGmAA TACC^?5ACTG CCTAOTTrcqA GT^^TGAAAT ISSO 

CCCAATAAGA ATCGTCA^^TT TTCtTCM*C:G TTCTTTCGGT TCACTTeCTG AAATTGC^?5C^ ^040 

A0CC:qCATAS ^CavrT1?GG^' GmATTCCGC TTCACTCGI'G G1^CAaA<5C SlOO 



55 



f>0 



a..} SEQliBHCE CHARACTSRlSTICSc 

{A? LENGTH? 1325 b^ts^e pairs 

raj TOCOLOGY ( lines i: 
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( MOIvEC0I:E TYPE; cD2^A 
f^i; OKIGIMAI. SCARCE c 



^^TA^vr^M^G ^(5;svcA0^<5G TTGcM'iQ<55U5^ B<^T<:^^Qm Qm'xTTmm m^<^^MK^m eo 

IS CAS^TCAQ^^ ^CC)2vA©ATG G^CAGAG^i^O A'TPI^GI^GCTT AT^I-GAGT^G ^A^GTT^AA^ 120 

cc^^OA^y:^ GCACMTi^a^ ^gc^^gaaatt caa^ca^stca tc^^ac^^ ggataaattc leo 

MGA'?AmTT ATcrrQA^TA^.. J^GGAGT^S MCAl^CAGGA CGmTA<^TCA AGC^ATAGTC .-240 

AGTTTCTAOA AGA^GA^T/S^G TGACCAO^ CCCTCAAS^Q TAAGAXGGTT AOCTTTCACT 300 

GACTAtA^CA €TC^GAACA'3^J AT^SG?VrGTG i^A^TGACQS C?V?\GGJ^AAT 3:?iD 

GTGCTAaCAG ACACTCT^S^C AA^SGCT^^A :AAAA^?:^A=r <5CCACAA^5GA GA?>ACm^CCA 420 

TCAG>^aA^ TA^TOATCAA CGTTGCAGAA GA^^I^TTC AGAAA^^G TATTGGAGCA 4^0 

AAAAGA^^GT TGG^SAGA^^T GAS^Gf GGA mTG^GCTT :*3<^QA<:AAG AM=CCAAGAA 540 

CACAAAM^C^ AXSACACtAAC AGT^ATCGAA AAACCAGTTl^ TTAAA^G^GG t ^GCA<5GAAA £00 

CdTGGmGGC TTCACACQTC CAGGA^CA AGAA^CCGG ^3AA?p^G?^^ TTACTCAT<^T 660 

35 QA<?^A^eAAA CA^TOTTTCAC T^GG^S^AT<^I3 AAGG?V^'CA<5A TT^^?5AAm C^^TCAAGAA 'iM 

GTGATGACGT GGAACSACCA AGTAAGCCAG TTGCeA<>AAG AACJCA<5AAGG CtAmATGAA 7 SO 

QQAi'GCACGA CTa?vA?aAS::QC A^l^tCGAtCT^ CTAG?veGTOA QGAATGACGA ^CAATOGGCA 6^0 

40 

AGG^CGtAAG CCATGACGtA GCGGAAGT<3A TGG?\CCCCA^ ACCAC^GG^T G^CACTAACC SOO 

AG^GTGACAA GGArACGAGA tGCCAAGTdA GCtGGA^AGC ACTCACTTTA TOTAAAGAGT 9f0 

45 GG^Cu^GCG^A CCAACf CCA€ TATAGTCTG'i' GtGAG<5^GC0 A^rGCTGT^C ACGCACAAAG 1020 

ACTTTAGM'T CCTTTGCGTG AGATGTACGC AAA^CAOTGT {3TCGAGAGTG TGCta^OACG i.D80 

CGTGGCTTGC A^TATT^SGTG GGT^ AAGGCC^CT CCCtCtAim 1140 

50 

ATA^GACeCC GTQ'IATTCAG TTGCAAGCAC GGAACACAAC GCGAGC^TTAC ^TC^^OAaAAG 1200 

AAAXAAGAAC AATTT^T^CT' TC^ATACAG Cl=TGTGTOAA GAGTGTGAOT AGA0CGCAAG llm 

$$ mmm<^T^ Qmm^cc<^T mcm^cTQ^ :aa?vT'Ccgtgc cg^^ci^ggta tca^asscttt 1320 

{ i } SEQVEMCE CHARACTERISTICS : 

^A? LmGTH; 1297 ba^e p^sirs 
(Br TYm: acid 
§5: {C? STJWJDSBKES^S; double 
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{A} OKQ^ISMo Unnamed badna virus 
(Xi.) SEQUENCE DESCRIPTION r SSO ID NO* 3^5. 

■ataat^:attg asacggacqq AT^sm^GGAT mvV^moTQ. oca!^ttik;aa- at^sqakg^fta 60 

^^.CAA^GSGG AACCCCdA^C CGCT^mAAAG ATCt-GT^TT- ATC5CM.<5*rr>0 ACQTTTGAAC 120 

CCCATCAAAG GAQCTMTTC^A CGCTa^mm C^GGCTGTTA TtTACM^TCT AGAAAAA^T^^ im 

AAG^TTmCT ATCTCmcm m^aOAGCT^r ^TTTTAAO^SA CTGACA6CAA G^SuAATTGTC -240. 

AGQTTCTACG AOAAATGTTC ^^G^CACAm CCCTCTCQTG: TCCGATGGRt mCl^CTAACT- .3 DO 

GACTAGA3:Cg; CQ<^:QhTmQ€^ AGTmA^^m mTTtTGAAC ACATTa?\T§« Ml^C^ht^Jit MO 

ACAdCTGCAG ACGAACT^vTC AC<3AqTT&TT CAAGCAATTC ^CA^QAAC/^ AGAAGAATCT 430 

CCTACAATAC TA^CTCTAA^r CAAAGCJS^CA AeOOAGG^AT tACAAAAGGA ^ATCCTATT 4SD 

TCCA^GAGTA GATTA^^CTCT ATGC^TTCC AG^GCACt^^ ^S^AACAAA/TA TCAA^TCAAl^ 540 

T^CAmACI^x GO<SAACmcC aCAaCTQAAG T^JtGGCTOTG SAQAAAA^GC CGTAdTCC^^t^ 600 

ACTTCACA^^A CCAOCCOA^^. TCCAGGACaG AG«TtTA1\A GAtGf^GGTAC eAACAC'J>1^GC 660 

CATCJTAxGGT ACT0GGCTSA TCmATC<^A GAfTTATTA^TC^ C0CAACTTAG CAAtCTl^CAG 720 

AATCTTaACT CA<^GACAAGa AGATGA:TmA G^ATG<>GCCT A^CA^^GAGA. ASA^CTOAfTC 7S0 

AACCCAGA?VG A^CTGGCCAA CTCCGACATA GAX;;GACeCTC CAG^QACTG A^^CTAT^C 64 0 

CACCa?s.CA^'G ATQACTAAGG CGGA^GW<30T SmcCCA<^0A A»A^G;?^GO ^TCCAA^TC ^00 

CTXACTTCAC CGQOT^O^t i>^TA^A<5AGQ C^i'T^aA^CT C^mCe^VVA TTmTPJ^m 960 

TAG;tG^^1^:^G^ ACTATTTSTGC TTWCCmCh Cmm'mQC^ TG^t^^y^GGCA TCTGGTTGTC- .192,0 

CCCMm^QGC CTAAAGttAG TGdG^TCCA^ CGCAC^CT^S TGTG^s^^aG TATCa:^^^0C1^G 1080 

xi^TCCAGAx:rG CTACC^CCCt CTTTtrC'TCCT CCC<5TCCATA TAAGGAGGCA <3AACCTAAGT 1X40: 

CTT^GAGGGA rCGASGGAAA TACCCATC^G CCtAATGCAC TTCCAGTGTT TTCCA^VAGCA. 1200 

GCTGAAC5TTT ^CAQtCtGtG AG^AOA?^GC AA^SA^CCTTG ^^i^sGAA^TTT -SAGAAGTTr 1260 

A=mTTTC5ATT TCtCCCC^VTC TGOTATCAGA GC(5At^r 1297 

(^1 Xl^^X^RMATiqjs? TOR $:EQ ID HO.t 4.:. 

(A) LEJ-jGTH: 26 ba^e xi&i^t^ 
m iTiUcl^ic acid 

iC) OTftA^IDEDKBSSj <?l;ncfl<5 
TOFOLOGYc liJ5«5<sr 

(ii) :mqL:ECUI.B: .'^YS^Et othf^r mJCleic acid- 

ml MSCAXr^IOI^ i /<^^sc ^ "mA psci^er^^ 



(xi) SE^UE^CE .DESCRIPTION ^ SEQ IB HOr- 4:i 

tS) X>^FQRHATXON FOR SEQ II) HOj 5:j 

(Bi TYFHs nucleic acid 
15 (D.) TO^OI^QGt^: linear 

(iir MOLECULE TYFE- Either nucleic «ci<5 

•20. Mil). KO 
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(2) XHr^OJ^HATXOr? FOR BEC^ ID HO: 6j 

( i ) SEQUENCE CmBjei-CT^^RXSTXCS s 
(A) t^EHG^H: 2> base pairs 



TYFEj nucl^ie acid 
iC) m^^DBmmm single 
35 TOFOLOa¥: linear 

(ii> MOLECUlE TYtEJ oth^r rmcleic acid 

riv) Al^TX-SEHSEi KO 
AJ^/r^^COOCC GC^HM^T^ ^^<5ABAClJ?aSv 



(A) immmi ba^^^s pali^s 

55 (D} TOPOLOGY:; l±m^x 

(ii; MOLECULE X^S^E; p:th«r ^>^:iclelc acid 

f^J DE3CRXFTXOK; /d^SC « "DI^A p>:i5:?^r* 

60 Uii> HY^OTBSTXCAti NO 

^Mj SEQUENCE DESCRI Pl^I^^Js 5: SEQ ID NOX I t 
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(2) tJ^FORMATXO^^ FOR: SE^ IP N©s 8; 

lAV LO^GTHj a.:D pairs. 
S iBf TYm^ niiolelc a.c..i-d 

Uv) ANTI- SENSED HO 



15 



20 



S5 



iA) LENGTH ^ 20 hat^:^: pzixm 
2S m TY.PEt j^uel.ei:c acid 

m TO^mmt linear 

Ciil MOLECULE TyPSi .oth^t.r nucleic, ©.did 

iiv) MiTi-mmu no 

35 

it) mrom^^im for sm ii> nox lot 
i i ) smm^cz cimE?v€TERi 0T res ?r 

ST:I?A>?DEDHE$S i single 

(ii) HOLECULB T^^E; other xsyclvslc acid 
50 iA) 5)ESCRXF'rX0]^; /d^so ^^M?A primer" 

(iv) ANTi-S^NSEs glO 

Cxi) SE^EHCB WSCMFTIO^t SEQ ID NOi 10 J 
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CLAIMS 

I , A promoter oper^v^ m a c^il, said pn^mc^ comprisij^g: 

1) is<5J^ed DHA ferni a fea^ifem^irus liaviiig a sequence as doSs^ed by SHQ B> KO; 1, S EQ 
ID NO: 2 ot EBQ ID HO; 3; 

5 2) IsoMed I>N A wMoh i$ a virsil homologis© ot a plain gesionKt^desiv^d vsri^t of t&e DNA 

mm; 

3) a protiKs^es^sciive ponioa of the is?olat«d DNA of (1) orX2); 

4) ss? isolated SN^^ whii;li hyferidig^ ^sikI^?? strli^i^ coi^itiosls tdtlie DMA cf (i) or 0^* 

5) a pTosrtiOter-^^jY^ portion of th© isols^sd DMA of (4). 

10 2. Il^s prcssK)^r &c?JO?(&ig ts dabi I s?on^pn^55g ii^eleotssles 1538-2105 of SEQ ll> MO: i, 
mdmmm m%A3n^ Sm m NO- 2, or nudeQti(te 85^1297 of SEQ ID NO: 3. 
3; Th^ promoter ascoraijig to claim 1 compsisjstg nud^otlcfes iSS6-2i&5 of SEQ 11) NO: 1> 
nucteotid^s ]023«13;22 rfSEQilJ HO: 2, or jmol«oti^^^ of SEQ ID NQ: 3. 

i 5 I o^erativeJy tmked to a codmg 55squ<?nce. 

Tl\e DHA cos)stru<^ acoor&jg to dakn: 4, ^h^js^sjs said at bast ojite pix?mms;T co^tipnses 
nuclsjotife 1538^2105 ofSBQ lONO: 1, nud^tktes 850-^1322 of SEQ lOl^O: 2, or naeleotais^ S59^ 
129?ofSEQlDHO;3. 

S> ll^e DMA W:nrvmct aocosfeg to daim <. ^#gmn. said at 1<^Bt one promoter c^mpH^^ 
20 -lucl^aides IS06- 2105 of SEQ ID KO: U m^^om^ 1023-1322 of SHQ m HO: 2, mx^mU4^ 

7. Tfes Dm cmmm mcmSm$ io c\mm 4, v^toia s^id coding sequence? <ssK^odes. :M RNA or a 

8 , A DMA. ootumw- compmmg; 

25 1) 51 fet g^(s Mvmg at fei^s^t o^e prc^tsot^ acos^mg to dsim i opi^rativdy Ma^^^d to a 

coclu^i ?5«x]ue?!ioe; and 

2) a §ev05Ad g^^ie havkg promoter operstivi?!)- linked lo a oodk^g :?equenoe, wh^rei^; the 
^??g):ms^b:5 p^i^jduoi of saKi s<?oand g0Ji« ^jodiog s^q^50£5«e SiK>dBMsi? thiJ? a^imty of th«; ts^pr^jssio?! 
P-ro<luot of said first g^ii^ coditig semiejrioe. 

W 9, Th^:: DNA co^xsmict acooj^disjg to ciaim 8, whert^iji said fim g<;5?« prom?>iftr cvompris^^s 
^^mlec^lJdes ] 53S^2!05 of SEQ |D NO; 1, nuol^Mes §504322 of SEQ ID M>^2, or Buckoty;es IS9^^ 
129? of SEQ ID NO: 3 

16. Tb<^ DMA CQ?i£tx?:^ot sccordiog to claim wherej:^^ said Irst ge:n^? pmmot^^r oompdses 
msdeot^des of SEQ ID NO: 1, m^^leotidi^^ i023"1322 of SEQ ID^O; 2, or m5d^<?tid^s 

25 998- 1297 of SHQ ID NO: X 



31. 

11. Tl)^ 13NA cmstm^t a^odrcihsg to cimni wte^m said flm gme esjcodes an JRNA or a 

12 A method of ^pj^^^^g product in n plas^t <j€li, Mid mcfissd co^miiig Mjvxfcbii^g a DMA 
consimct ££<5car#3g to dabn 2 or an i^NA of said coiistmct mio cdls of ?i pIsM, 

1 3 . A pl^s^ ^ell, wlssrap the $cMnn& ofmul ^im^ cpl\ mM4m a I3NA <x)itstru<^t asooa dissg to cteiisi 
4 or^laim 

a fern, 

1 5. I'h^ plasnxdl a&cos:dkg to ckinrs 14, whc?rem monos?ot is a^eoi^ selsct^ from m$m&m^ 
bmvMm, mmm, m^ki or soFghisx^^., 

16. -fh^? plgi^ cell ^cosrdmg fe el&m 14, whemn said dkot is a species sefeclsd tol>^0^, 

17. Tm phM m^ m^r^^m^i^ i^mrn I4, %vimmn sai<i gystu^o^perm species b mdim pme. 

1$, A pism, plant or ^^^sx>telive in^t<jrial of a pl3sit> ^s^feersiji nmd pknn, pkm imm or 
reipradyijtiv^ ^istenal ps^tnpfss^s cells aGS03:dmg t(> daim 1 3> 



wo 




wo 9^/#4^ 




10/18 



mm 




wo mmmn 



1i/18 



< 3 P 



u 

C*5 



:3 

u 



r f<. 



u 
ft 



p 

Id 



r n 

r \ 

- 

c ^ 



CD 
W 
IS) 



u 



B 



u 



rn. 



Q 



D 
P 



0 














i$ 








15 ; 








Hi 




U 














a 
















































^■^^ 




o\ 


































?^ 






<• 


















{^} $ 


;" V 
W 


















CD 








< 


o 








U 






SI 




u 
























w 
















At 


CJ 
















w 














a 
















U 






w 






iN.- 




C) 


1^ 


u 




U 














u 






































in 


O' 


in 




O 




CP 








DD 










o 





















Q 
U 

in 



o 

04 



u 



17118 



V-' 



CD 



o 

o 
in 



o 

O 



U 

o 



3 



O 

EH 



H 



o 
o 



if*! 



u 



H 

^ y 
^5 ^ 

K3 
U 

u 



U 



o 



ll2 f< 



O 



U 
O 

o 

O 
o 



8 

a 

6 



IT} 



o 

o 

o 



U 

o 



o 

C'4 



o 



0 



e 

o 

ZD 



6^ 



u 

8 

O 

rn. 



1^ 



u 
u 

O 

u 



u 



O 

u 



u 

s 



fi 
m 



Si 
o 



yj 



U 

U 



0 

o 
u 

O 
U 



o 
o 



Q 



K 

P. 

N 



U O s<| 



PI 



s 

r I 



KJ 



4^ 



1 



■H 
in 



O 



in 



O 



